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The invention consists of: (1) cloned Sorangium cellulosum polyketide synthase (PKS) biosynthetic cluster DNA; and (2) the
nucleotide sequence and predicted protein coding sequences of the cloned DNA. The invention can be used for, but not limited to:
(a) increasing yields of PKS product in Sorangium cellulosum (e.g., by amplification or genetic modification of the epothilon
gene cluster or its component parts); (b) increasing yields of polyketide product in a heterologous system by transfer of the
epothilone gene cluster or its component parts, which may be followed by ampilification or genetic modification of the PKS gene
cluster or its component parts; (c) modification of the polyketide product chemical structure in either Sorangium celiulosum or a
heterologous host (e.g,, by genetic modification of the epothilone gene cluster or its component parts; and (d) for the detection
of genes and gene products involved in making polyketides or related molecules in other organisms (e.g., by hybridization or
complementation assays). DNA sequence and analysis is presented for the following cosmids and plasmids: A2 cosmid; the
PEPOcos6 region (overiapping of pEPOcos6 and pEPOcos7); pEPOcos8 cosmid; A5 cosmid; Saud (10 kb plasmid).

(57) Abrégé

Linvention concerne: (1) un ADN biosynthétique cloné en grappe de polykétide synthase (PKS) de Sorangium cellulosum; et (2)
la séquence nucléotidique et les séquences protéiques codantes prévues de I'ADN cloné. L'invention peut avoir les applications
suivantes (sans caractére limitatif): (a) augmentation de la production de PKS chez Sorangium cellulosum (p.ex., par
fampilification ou la modification génétique de la grappe de génes épothilone ou de ces parties constitutives); (b) augmentation
de la production du produit polykétide dans un systéme hétérologue par le transfert de la grappe de génes épothilone ou de ces
parties constitutives, qui peut étre suivie par I'ampiification ou la modification génétique de la grappe de génes PKS ou des ses
parties constitutives; (c) modification de la structure chimique du produit polykétide soit chez Sorangium cellulosum soit chez
un héte hétérologue (p.ex., par I'amplification ou la modification génétique de la grappe de génes épothilone ou de ces parties
constitutives); et (d) détection de genes et de produits géniques participant & la fabrication de polykétides ou de molécules
correspondantes dans d'autres organismes (p.ex., par des dosages a hybridation ou & complémentation). La séquence d'ADN et
l'analyse sont présentées pour les cosmides et les plasmides suivants: cosmide A2; région pEPOcos6 (se chevauchant avec
PEPOcos6 et pEPOcos7); cosmide pEPOcos8; cosmide AS5; Saud (plasmide 10 kb).
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(57) Abstract

The invention consists of: (1) cloned Sorangium cellulosum polyketide synthase (PKS) biosynthetic cluster DNA; and (2) the nucleotide
sequence and predicted protein coding sequences of the cloned DNA. The invention can be used for, but not limited to: (a) increasing yields
of PKS product in Sorangium ceilulosum (e.g., by amplification or genetic modification of the epothilone gene cluster or its component
parts); (b) increasing yields of polyketide product in a heterologous system by transfer of the epothilone gene cluster or its component
parts, which may be followed by amplification or genetic modification of the PKS gene cluster or its component parts; (c) modification
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DNA sequences for enzymatic synthesis of polyketide or
heteropolyketide compounds

The present invention relates to DNA sequences for enzy-
matic synthesis of polyketide or heteropolyketide compounds

produced by the bacterium Sorangium cellulosum.

Background and introduction

This patent application describes DNA sequences for the
enzymatic synthesis of polyketide and/or heteropolyketide
structures synthesized by the myxobacterium'Sorangium cellulo-
sum. Several of these compounds have known cytotoxic, immuno-
suppressive, antibiotic and fungicidal biologiqal activity,
with the epothilones having been most studied and character-
ized. The fermentation of large quantities of secondary me-
tabolites from microorganisms, especially from myxobacteria, is
a time consuming and difficult process that often involves com-
plications (e.g. contamination, low product yield, difficult
isolation and purification). Therefore it would be advanta-
geous to use a well-characterized organism for such fermenta-
tions. After cloning of the desired biosynthetic genes one
could create such an organism via genetic engineering and ma-

nipulate the biosynthesis of the compound. Identified sequences
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can be cloned into optimized expression vectors and generate
recombinant cell lines that overproduce polyketide structures.
Polyketide synthases (PKS) and non-ribosomal peptide syn-
thetases (NRPS) represent macromolecular and multifunctional
enzymes which are characterized by a modular architecture. PKS
condenses activated carbonic acids (usually acetate and propi-
onate) and reduce the resulting 2-keto acid intermediates step-
wise in a fatty acid biosynthesis-like fashion. Responsible for
each reaction step is a specific domain that recognizes, acti-
vates, condenses and reduces the carbonic acid. Depending on
the presence of these domains in the corresponding modules,
every reduction stage can occur in the final product (Rawlings,
Nat. Prod. Reports 14, 523-55¢ [1997]}; for a review, see Chem.
Rev. 97, 2463-2760 [1997]). A typical example for the biosyn-
thesis of a polyketide is the macrolide antibiotic erythromycin
(Staunton and Wilkinson, Chem. Rev. 87, 2611-2630 [1997]).
NRPSs are alsc modular enzymes and condense via peptide bonds
amino acids to low molecular weight bioactive substances like
bacitracin or tyrocidin. Typical domains of these systems acti-
vate the amino acid and condense it with the growing peptide
chain. Methylationas, epimerisatioﬁs and modifications via addi-
tional protein domains are possible (Stachelhaus and Marahiel,
FEMS Microbiol Lett. 125, 3-14 [1995])). Both types of enzymes
(NRPS and PKS) share the modular organization of the proteins
in which specific catalytic domains are responsible for recog-
nition, activatioﬁ, condensation and medification of the single
elongation units. The growing chain of amino acids and/or car-
bonic acids is extended through the action of one module adding
one unit. The domains of each module carry the active centers

responsible for the enzymatic steps of the biosynthesis.
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Little is known about the biosynthesis of biolegically ac-
tive polyketides and polypeptides from myXxobacteria. Fragments
of the biosynthetic gene clusters of soraphen and saframycin
have been described from Sorangium cellulosum So ce2s and Myxo-
coccus xanthus, respectively (Schupp et al., J. Bacteriol. 177,
3673-3679 [1995] and Pospiech et al., Microbiology 141, 1793-
1803 [1995])). We have constructed genomic libraries of the
epothilone producer Sorangium cellulosum So ce99. Gene probes
based on PKS and ps genes were used to isclate recombinant cos-
mids, which were then sequenced and characterized. Several
unique pathways containing PKS, PS, or a combination of both
types of genes were identified, demonstrating that this organ-
ism is potentially a rich source of novel biocactive compounds.

A subject of the present invention is therefore to provide
DNA sequences according to claim 1 the expression products of
which perform or are involved in the enzymatic biosynthesis,
mutasynthesis or partial synthesis of polyketide or hetero-
polyketide compounds. The DNA sequences may be inserted into
well known and optimized expression vectors by commmon tech-
nigues of molecular biclogy, thus allowing transformation, se-
lection and cloning of cells, which cells are then capable of
synthezising polyketide or heteropolyketide compounds by fer-
mentation. Using an overproducing clone allows the desired
polyketide or heteropolyketide compounds be easily produced and
recovered in high amounts. Further, knowlédge»of the localiza-
tion of regulaﬁory DNA segments and individual structural genes
aliows "site-directed mutagenesis® using common techniques for
genetic engineering, and thus construction of op:iﬁized enzymes
("protein engineering*; for fermentative synthesis of polyketi-

de or heteropolyketide compounds.
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The inventicn thus further relates to a recombinant ex-
pression vector according to claim 16, cells transformed there-
with according to claim 17 and to a process for enzymatic bio-
synthesis, mutasynrhesis or partial synthesis of polyketide or
heteropolyketide compounds according to claim 23.

Preferred and/or advantageous embodiments of the present
invention are subject-matter of the subclaims.

In brief, the invention consists of (1) cloned Sorangium
cellulosum polyketide synthase (PKS) and/or peptide synthetase
(PS) biosynthetic cluster DNA and (2) the nucleotide sequence
and predicted protein coding sequences of the cloned DNA. The
invention can be used for, but not limited to, (a) increasing
yields of PKS product in Sorangium cellulosum le.g., by ampli-
fication or genet:ic modification of the epothilone gene cluster
or its component parts), (b) increasing yields of polyketide
and/or peptide synthetase product in a heterologous system by
transfer of the corresponding gene cluster or its component
parts, which may be followed by amplification or genetic modi-
fication of the PKS and/or Ps gene cluster or its component
parts, (c) modification of the polyketide aﬁd/or peptide syn-
thetase product chemical structure in either Sorangium cellulo-
sum or a heterologous host (e.g., by genetic modification of
the corresponding gene cluster or its component parts) and (d)
for the detection of genes and gene products involved in making
polyketides or related molecules in other organisms (e.g., by
hybridization or complementation -assays). DNA sequence and
analysis is presencted for the following cosmids and plasmids:

- A2 cosmid as defined in claim 6
- the pEPOcosé region (overlapping of PEPOcos6 and pEPOccs7)
as defined in claim 7
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- PEPOcos8 cosmid as defined in claim 10
- A5 cosmid as defined in claim 12

- Sau4 (10 kb plasmid) as defined in claim 14

The invention is now described in more detail by examples and
for illustration only. The examples are not to be construed as

any limitation of the scope.

Figure 1 is a restriction map of one of the DNA sequences of
the present invention (cosmid A2 insert) indicating also the
localization of regulatory DNA segments and the individual
structural genes ("open reading frames" or ORFs) 1 to 16.
Figure 2 shows the open reading frames found on PEPOcosé region

DNA sequence data from A2 cosmid are as defined in claim 6.

Table 1 correlates ORFs 1 to 16 found on A2 cosmid with the re-

spective biological function (Regulators, Enzymes)f
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6
Table 1
gene/function Iposition

ORF 1 regulatory element 1666 - 1

ORF 2 regulatory element 1605 - 13338
ORF 3 acyl-t-RNA synthetase 6100 - 3398
ORF 4 monooxygenase 7110 - 6374
ORF 5 amino transferase 9590 - 8433
ORF 6 L-dopa decarboxylase 11393 - 9855
ORF 7 cxidoreductase 13656 - 12712
ORF 8 polyketiae synthase 15374 - 18984
ORF 9 polypeptide synthetase 20003 - 27889
ORF 10 peptidase {28251 ~ 29402
ORF 11 |regulacory element 31720 - 30401
ORF 12 sigma factor 31982 - 32932
CRF 13 regulatcry element 33128 - 33613
ORF 14 regulatory element 33661 - 34007
ORF 15 transcription regulator 35611 - 35255
ORF 16 signal :zransduction 37856 - 35730
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Working Examples
A. Construction of a Sorangium cellulosum cosmid library
1. Isolation of genomic DNA from S. cellulosum So ce90

a. Sorangium cellulosum So ced0 was spread onto solid Ca-2
agar and incubated at 35°C for 5-7 days. CA-2 agar is prepared
by autoclaving 18 g Bacto-agar (Difco Laboratories, Detroit,
MI) in 800 ml dE,0 for 20 min at 121°C and cooling to 50-55°C in
a water bath. Tre foliowing filter-sterilized solutions are'
added to the agar: 20% (w/v) glucose, 50 ml; Solution A (7.5%
[w/v] KNO;,7.5% K:HPOs), 10 ml; Solution B (1.5% [w/v]
MgS80. 7H,0), 10 ml; Solution C (0.2% [w/vlCaCl, 2H;0,0.15% [w/v}
FeCl;), 10 ml; 1 ™ HCl, 1 ml; autoclaved 4-day old Sorangium
celiulosum broth, 100 mi. A sample of cells was removed from
the plates with a sterile loop and inoculated into so ml of
GS1t medium in a 250 ml Erlenmeyer flask. G51t consists of 0.5%
starch (Cerestar), 0.2% tryptone, 0.1% yeast extract, 0.05%
CaCi;, 0.05% MgSO,"7H,0, 1.2% 4-(2-hydroxyet:hyl)-l-piperazine-
ethanesulfonic acid (HEPEZS), 0.2% glucose, pH 7.6. The flasks
were shaken at 3¢°C, 140 rpm until a dense orange bacterial
growth was obtained (ca. 5-7 d.). The cells were pelleted by
centrifugation at 4,000 x g and used immediately or stored fro-
zen at -20°C,

The protocel used for isolating chromosomal DNA from bac-
teria using hexadecyltrimethylammmonium bromide (CTAB) has. been
described previously (Ausubel et al., Current Protocols in Mo-
lecuiar Biology, John Viiley and Sons, New York, 1990) . The pre-

ciritated DNA was recovered with a bent Pasteur pipette, washed
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with 70% and 95% ethanol, air-dried, and resuspended in 0.5 ml

TE buffer (0.01 M Tris-HCl, 0.001 M ethylenediaminotetraacetic
acid [EDTA}, pH 8.0).

b. Alternatively, genomic DNA was isolated from S. cellulosum
cells cultured as described in section A.1 using the Midi
Qiagen Blood & Cell Culture DNA purification Kit (Qiagen,
Hilden, Germany) following the Qiagen Genomic DNA Handbook pro-
tocol for bacterial DNA isolation (1987, Qiagen, Hilden, Ger-
many, p. 29 ff.). In order to obtain high molecular weight
chromosomal DNA the Precipitated DNA was recovered with a bent

pasteur pipette as described in section A.l.

2. Isolation of plasmid DNA

a. pFD666: pFD666 is a bifunctional E. coli-Streptomyces cosmid

cloning vector (see Denis and Brzezinski, Cene 2111, 115-118

- [1992]). To maintain stability of large inserts, it is present

in low-medium copy number when replicated in E. coli. For this
reason, isolation of sufficient pure DNA to carry out cloning
experiments was difficult using commercial kits with standard
protocols. A modified procedure was therefore used to obtain
PFD666 DNA. A 10 ml culture of DH10B(pFD666) was grown for 16-
20 hr at 37°C in LB (1% tryptone, 0.5% vyeast extract, 0.5%

. NaCi, pH 7.0) medium containing 50 ug/ml kanamycin sulfate.

ty ml of LB + kanamycxn was inoculated to a startlng ODGW of
ca. 0.25 and shaken at 300 rpm, 37°C, until the ODmo reached
ca. 0.6. Five hundred ml of LB + kanamycin medium in a 2 1

flask was inoculated with 25 ml of this culture and incubated
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under the same conditions for 2.5 hr. Chloramphenicol { 2.5 ml
of a 34 mg/ml solution in 100% EtOH) was added and the incuba-
tion continued for an additional 16-20 hr. (The previous steps
were performed according to Maniatis et al. Molecular Cloning:
A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor, NY, 1989.) Cells were pelleted for 19 min, 16,000 x g
They were resuspénded in 9 ml of SO mM glucose/25 mM Tris-HCl
(pH 8.0}/10 mM EDTA and transferred to a 50 ml disposable cen-
trifuge tube. One ml of a freshly-prepared 10 mg/ml lysozyme
solution in 10 mM Tris-HC1, PH 8.0 was added and the cell sus-
pension incubated in a 37°C water bath for 10 min. Twenty ml of
a freshly-prepared 0.2 NaOH/1% sodium dodecyl sulfate (SDS) so-
lutior. was added and the tube inverted gently 5-7 times to mix
the contents. After 5 min at room température, 15 ml of 5 M po-
tassium actate (pH 4.8) was added and the tube inverted sharply
3-4 times. The tube was centrifuged at 6,000 x g for 10 min at
4°C and the supernatart poured though 2 layers of sterile
cheese cloth into a fresh 50 ml disposable tube. Isopropanol to
a final concentration of 0.6% was added and the cohtents of the
tube mixed several times. The precipitated nucleic acid was
centrifuged at 6,000 x g for 10 min at 4°C. The pellet was
washed with 70% EtOH and any excess EtOH was aspirated from the
pellet, which was allowed to air dry for S5 min. It was resus-
pended in 5 ml of 50 mM 3- (N-Morpholinec) propanesul fonic acid
(MOPS) /750 mM NaCl, pH 7.0 and added to an equilibrated to
QIAfilter Midi column (Qiagen, Chatsworth, CA). The manufac-
turer’'s protocol for washing and eluting cthe plasmid DNA was
followed.
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b. SuperCos: SuperCos ciasmid DNA was purchased from Strata-
gene (La Jolla, CA}.

3. Preparation of ca. 38-47 kb Sau3Al fragments of §. cellulo-

sum chromosomal DNA

a. S. cellulosum chromosomal DNA prepared as described in sec-
tion A.l.a was partially cleaved withvrestriction endonucleése
Sau3Al in a 1000 pl reaction volume consisting of 50 ug chromo- -
somal DNA, 5 units enzyme (Promega, Madison |, WI), 0.006 M
Tris-HCl, 0.006 M MgCl;, 2.10 M NaCl, and 0.001 M dithiothrei-
tol (pH 7.5) for 5 min =t 37°C. The reaction mixture was ex-
tracted once with an =gual volume of 1:1 phenol :chloroform.
After centrifugation, tra upper aqueous phase was sgaved, to
which 0.1 vel. of 3 M scdium acetate and 0.6 vol. isopropanol
was added. DNA was pelleted by centrifugation for 5 min at-
16,000 x g in a microfuge and washed once with 0.5 ml 70% EtOH.
After drying in a SpeedVac (Savant Instruments, Farmingdale,
NY) for 5 min, the pelle= was resuspended in 0.1 ml TE buffer.
The DNA was layered ontcy of a 12 ml 10-40% sucrose gradient
prepared in TE buifer and centrifuged at 113,600 x g for 16 hr,
10°C using a Beckman SW40Ti rotor (Beckman Instruments, Palo
Alto, CA). Five hundred ul aliquots of the gradient were re-
moved using a pipetor bezinning at the top of the tube. Samples
(5 ul) of the fractisn were analyzed by .electrophoresis
through a 0.5% agarose gel in TAE buffer (0.04 M Trizma base,
0.02 M acetic acid, anZ 0.001 M EDTA, PH 8.3) containing 0.5
p#g/ml ethidium bromide Z2r 6 hr at 100 V. Fractions containing
DNA fragments of ca. 4%-<5 kb were identified by comparison to

a high molecular weigch: DNA standard (Life Technologies,
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Gaithersburg, MD). Sucrose was diluted from the corresponding
0.5 ml fraction by addition of 0.5 vol. TE. Subsequently, DNA
was precipitated by addition of 0.1 vol. 3 M sodium acetate and
0.6 vol. isopropanol. DNA was pelleted by centrifugation at
16,0060 x g for 10 min ir a microfuce. DNA was washed with 0.5
ml 70% EtOH and dried in a Speedvac with moderate heat for 10
min. Finaliy, the DNA was resuspended in distilled H,0 at a

concentration of 0.5 mg/ml.

b. Alternatively, 10 pg of S. cellulosum chromosomal DNA pre-

pared as described in A.l1.b was treated with 0.3 U Sau3Al (New

- England Biolabs, Beverly, MA) for 1 h at 37°C in 400 ul of the

supplier”s recommended reaction buffer. Formation of DNA frag-
ments of about 40 kb in size was checked by comparison of the
motility behavior with high molecular weight DNA standards af-
ter a 0.3% agarose gel electrophoresis. An equal volume of phe-
nol:chloroform (1:1} was added, mixed and centrifuged. The up-
per aqueous phase was recovered and 0.1 vol. of 3 M sodiuﬁ ace-
tate and 0.6 vol. of isopropanol were added. After centrifuga-
tion, the precipicated DNA was washed twice with 0.5 ml 70% ice
cold ethanol and finally air-dried. The DNA fragments were re-
suspended in 100 £l shrimp alkaline phosphatase reaction buffer
and dephosphorylated for 150 min. at 37°C’using 2 U shrimp al-
kaliné phosphatase (Amersham Life Scienée, Cleveland, OH). A
phencl:chloroform extraction followed as described above. Fi-
nally, the DNA was precipitated by addition of 0.1 vol. 3 M so-
dium acetate and 0.6 vol. isopropanol, dried, and dissolvgd in

TE zuffer.
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4. Prepara;ion of cosmid libraries

a. Using pFD666: Vector DFD666 was cleaved with restriction
endonuclease BamHI in a 0.02 ml reaction volume consisting of 2
#g plasmid DNA, 10 units of BamHI (Promega), 0.006 M Tris-HC1,
0.006 M MgCl;, 0.05 M NaCl, and 0.001 M dithiothreitol (pH 7.5)
for 90 min at 37°C. Five p#l of 1ox alkaline phosphatase buffer
(0.5 M Tris-HCl (pH 9.3), 0.01 M MgCl,, 0.001 M 2ZnCl,, 0.01 M
spermidine) was added to the reaction followed by alkaline
phosphatase (0.01 units/pmol ends; Promega) and distilled H,0
to a final volume of 0.05 ml. The sample was incubated for 30
min at 37°C and a second aliquot of phosphatase was added. Af-
ter a further 30 min act 37°C, 0.3 ml of stop buffer (0.01 M
Tris-HCl1 (pH 7.5], 0.001 M EDTA, 0.2 M NaCl, 0.5% SDS) and 0.35
ml of 1:1 phenol; CHCl; was added to the reaction. The sample
was mixed gently several times by inversion and centrifuged at
16,000 x g for 3 min to separate the phases. The aqueous layer
was removed to a new microfuge tube. 0.1 vol. 3 M sodium ace-
tate and 2 vol. 100% EtOH were added and the precipitated DNA
pelieted by centrifugation at 16,000 x g for 10 min. Liquid was
removed by aspiration and the pellet washed once with 0.5 ml
70% EtOH. The DNA was dried in a SpeedVac and resuspended in TE
buffer to 0.5 mg/ml.

Digested, phosphatase-treated PFDE66 was ligated to the

partially-cleaved chromosomal DNA (see éections A.3.a and

.B.l.a) in a 0.005 ml reaction congisting of 1 4g pFD6E6, 1 ug

S. cellulosum DNA, 0.03 M Tris-HCl (pH 7.8), 0.01 M MgCl., 0.01
M dithiothreitol, and 0.0005 M adenosine-5’-triphosphate and
1.5 Weiss units of T4 DNA ligase (Promega}. The reaction was

carried out at room temperature for 2 hr. The entire reaction
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mix was packaged into bacteriophage A in vitro usiné Packagene
extracts (Promega) according to the manufacturer’s directions.
The entire packaging reaction (0.5 ml) was diluted with 4.5 ml
SM buffer (per liter: 5.8 g NaCl, 2 g MgSO;.7H;0, 1 M Tris-
HCl{pH 7.5}, 5 ml 2% geiatin solution). Transfection was per-
formed by adding 10 ml <f an overnight culture of E. coli DHS5a
that had been grown in LB medium with 0.01 M MgSO; and 0.2%
maltose to the diluted prage and incubating at 37°C for 20 min.
0.8 ml of LB was added and the cells shaken at 225 rpm for 1 hr
at 37°C. Cells were peiieted, resuspended in LB, and spread
onto a 150 mm LB + kanamycin agar plate. After 3 d. at 30°c,
the colonies were harvesced by picking ca. 800 colonies into
2.0 ml LB + kanamycin medium containing 20% glycerol, ' freezing
on dry ice, and storing ét -70°C. In addition, six kanamycin-
resistant colonies were inoculated into 2 ml LB + kanamycin
liquid medium and incubated at 37°C, 250 rpm, for 18-24 hr.
Cosmid DNA was prepared using a standard alkaline lysis proce-
dure starting with 1.5 rl of the culture. DNA was digested with
restriction endonuclease Psti and samples electrophoresed on a
0.8% TAE agarose gel for 1.5 hr at 100 V. A unique restriction
pattern was noted in each sample and the total size of the in-

sert was calculated to ke between 40 and 45 kilobases.

b. Using SuperCos: 30 ug of vector SuperCcs was digested with
Xbai (New England Biolats, Beverly, MA) for 210 min at 37°C in
100 ul of the recommendea reaction buffer. Ten ul sodium ace-
tate and 60 ul isopropancl was added before the solution was
centrifuged for 30 min z2: 16,000 x g. The precipitated DNA was
washed twice with 500 ul ice cold 70% ethanol. The vecter DNA

was precipitated and air-dried, dissolved in 135 #l shrimp al-
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kaline phosphatase reaction buffer and treated with 2.5 U
shrimp alkaline phosphatase for 150 min. After heat inactiva-
tion of the enzyme at 75°C for 20 min, a phenol :chloroform ex-
traction was performed as described in section 1. ¢. The DNA,
resuspended in 100 pl BamHI restriction buffer was hydrolyzed’
with 15 U BamHI (New England Biolabs, Beverly, MA) for 180 min.
A pherol:chloroform extraction followed (see section A.3). The
SuperCos DNA was precipitated by additon of 0.1 vol 3 M sodium
acetate and 0.6 vol isopropanol, centrifuged at 16,000 x g, and
resuspended in 50 pl TE cuffer.

Four ug of digested vector DNA 'was ligated with 10 ug par-
tially hydrolyzed genomic DNA from S. cellulosum (as described
in section A.3.b) in a final volume of 20 1l using 2 U T4 DNA
ligase and the appropriate reaction buffer (Gibco BRL, Eggen-
stein, Germany). The reaction was carried out at 16°C over-
night. The reaction mixture was packaged into phage particles
using the Gigapack III XL packaging extract kit (Stratagene)
according to the manufacture’s protocol. Treatment of packaging
reaction mixture and transfection of E. coli SURE (Stratagene)
was performed as described in 4.a. Transfected cells were>con-
centrated by centrifugation, resuspended in fresh LB medium and
distributed on LB agar plates containing 50 ug/ml *kanamycin.
The plates were incubated overnight at 30°C. 1600 recombinant
clones were transferred into 96 well microtiter plates filled
with 80 gl LB medium containing 50 pg/wl ’kanamycin per well and
propagated overnight at 30°C. The following day the microtiter
plates were used to inoculate a second set of microtiter plates
in order to obtain a duglicate of the recombinant clones. Each
well of the original sec of microtiter plates was supplemented

with 80 pl 50 % glycerol and the entire plate stored at -70°C.
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20 randomly chosen transformants were inoculated into 3 ml
LB medium with 50 ug/ml‘? kanamycin and incubated over night at
37°C in order to isolate piasmid DNA using the Qiagen plasmid
extraction kit (Ciagen, . Hilden, Germany). Restriction fragment
analysis of the recombinant cosmids using the restriction endo-
nucleases Pstl and BglII indicated that the cosmids contained

insercs of approximately 35 to 42 kb in size.
B. Construction of a S. cellulosum plasmid library

1. Preparation of 8-12 kb fragments of S. cellulosum chromoso-
mal DNA.

S. cellulosum chromosomal ONA prepared as described in sec-
tion A.i.a was partially cleaved with restriction endonuclease
Sau3Al in a 100 uL reaction volume consisting of S ug chromoso-
mal DNA, 5 units enzyme (Promega, Madison , WI), 0.006 M Tris-
HCl, 0.006 M MgCl,, 0.10 M NaCl, and 0.001 M dithiothreitol (pH
7.5) for 4 min at 37°C. The digested DNA was electrophoresed
through a 11 x 14 cm 0.8% TAE-agarose gel for 18 hr at 17 v.
Fragments of 8-12 kb were cut from the gel and purified using
the QIAquick Gel Extraction Xit using the manufacturer’s proto-
col (Qiagen).

2. Preparation of the plasmid library

Plasmid pZero2.1 (Invitrogen, Carlsbad, CA) was cleaved with
rescriction endonuclease BamHI in a 0.02 ml reaction volume
consisting of 1 ug plasmid DNA, 10 units of BamHI (Promega) ,
0.506 M Tris-HCl, 0.006 M MgCi,, 0.05 M NaCl, and 0.001 M di-
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thiothreitol ( pH 7.5) for 20 min at 37°C. 0.08 ml of dH,0 and
0.1 ml of 1:1 phenol:CHC13 was added. The sample was briefly
vortexed and centrifuged at 16,000 x g for 2 min. The agueous
layer was removed to a new microfuge tube. 0.1 vol. 3 M sodium
acetate and 2 vol. 100% EtOH were added and the precipitated
DNA pelleted by centrifugation at 16,000 x g for 10 min. Liquid
was removed by aspiration and the pellet washed once with 0.5
ml 70% EtOH. The DNA was dried in a SpeedVac and resuspended in
TE buffer to 0.004 ug/ml. Digested pZero2.1 was ligated to the

partially-cleaved chromosomal DNA in a 0.01 ml reaction con-

sisting of '0.004 ug pzZero2.1, 0.05 ug S. cellulosum DNA, 0.03 M
Tris-HCl (pH 7.8), 0.01 M MgCl,, 0.01 M dithiothreitol, and
0.0005 M adenosine-5'-triphosphate and 1.5 Weiss units of T4
DNA ligase (Promega). The reaction was carried out at room tem-
perature for 2 hr. 0.015 ml dH,0 and 0.25 ml of' l-butanol were
added, the sample vortexed briefly, and centrifuged at 16,000 x
g for 10 min. Liquid was aspirated away frcm the pellet and the
sample dried in a SpeedVac for 5 min. The ligated DNA was re-
suspended in 0.005 ml dH,0 and mixed with 0.04 ml of electro-
competent Egcherichia coli DH10B cells (GIBCO/BRL, Gaithers-
burg, MD). The sample was placed into a pre-chilled 0.2 mm-gap
electroporation cuvette and transformed into the bacteria by
electroporation using a BioRad Gene Pulser II unit (BioRad,
Hercules, CA) at 25 pF and 200 Q. 0.96 ml SOC medium (0.5%
yeast extract, 2% tryptone, 10 mM NaCl, 2.5 mM KCl, 10 mM
MgCi,, 20 mM MgSO,, 20 mM glucose) was mixed with the cells and
transferred to a 1.5 m! microfuge tube. The sample was incu-
bated at 37°C, 225 rpm, for 1 hr. Aliquots of the cells were’
spread onto an LB agar + kanamycin and incubated at 37°C for 20

hr to estimate the numbsr of transformants obtained. Six kana-
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mycin resistant colonies were confirmed to contain an insert of

the expected size as described in section A.4.a.

C. Identification of cosmids possessing polyketide synthase

genes

1. Colony blot hybridizations using cosmid library in pFD666:
A 20 x 20 cm shee: of Duralon UV membrane (Stratagene)
was placed on top of a 2¢.5 x 24.5 cm square biocassay dish con-

taining 250 ml LB agar - kanamycin. An aliquot cf the frozen

- cosmid library in 1 ml 23 medium was spread on the filter. The

plate was incubated at 27°C for 24 hr. Colonies were replicated
cnto two fresh filters which were placed onto LB + kanamycin
agar medium and incubated at 28°C for 18 hr. Lysis of cells and
neutralization of released DNA was performed according to 4di-
rections that were provided with the filters. The DNA was
crosslinked to the filters using a UV Stratalinker 2400 unit
(Stratagene) in the autc crosslink mode. Cell debris was re-
moved by placing the fil:zers in a container with a solution of
3 X SSC (20 X S$SC contairs, per liter, 173.5 g NaC., 88.2 g so-
dium citrate, pH adjuscted to 7.0 with 10 N NaOH), 0.1% SDS and
rubbing the lysed colonies with a Kimwipe. The filters were
then incubated at least 3 hr with the same wash solution for at
least 3 hr at 65°C. The plasmid library was treated gimilarly
except cells were spread onto a 137 mm circular Duralon UV mem-

brane placed on top of & 150 mm petxi dish containing 80 ml LB

agar + kanamycin.

For hybridizations, z probe consisting of a 650-base pair
(bp) pclymerase chain (ZZR) fragment representing a portion of

a S. cellulosum polyketidfe syrnthase gene was used. The fragment
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was amplified using primers to consensus regions of Type I
(macrolide) polyketide synthase (PKS) genes (Swan et al., Mol.
Gen. Genetics 242, 358-1352 [1994]). A series of sense and anti-
sense oligonucleotides were prepared for PCR studies as indi-
cated in the following table 2:

Table 2

Oligo- I. DNA sequerce (57> 37) Correspondinéw

nucleotide amino acid
sequence

120 CGGT (C/G) AAGTC (C/G) AACATCGG KSNIGHT

(sense) .

121 (anti- GC(A/G)ATCTC(A/G)CCCTGCGA(A/G)TG HSQGEIA

sense)

122 GT(C/G)GACAC(C/G)GC(C/G)TGCTC(C/G) VDTACSS

{sense) R

123 GG(C/G)AC(C/G)AACGC(C/G)CACGT(C/G)A ;GTNAHVI

(sense) T

12¢ (anti- [ CCCTG(C/G)CC C/G)GGGAA (C/G) ACCAR FVFPGQG

sense) ’

The selection of C or G where recessary in the third position
of a codon reflects the very high overall G + C content of §.
celiulosum (ca. 70%). Conditions for PCR were as follows: 0.01
M Tris-HCl (pH 9.0), 0.C3 M KCl, 0.003 M MgCl,, 0.1% Triton X-
10¢,.200 uM of each primer, 2.5 U Tag DNA polymerase (Promega) ,
5.C% dimethyl sulfoxide ‘Sigma), and 0.01 ug of S. cellulosum

chromosomal DNA in a €.35 ml reaction volume. Reactions were
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carried out in a Perkin-Elmer Model 480 Thermocycler (Perkin-
Elmer Corporation, Foster City, CA) under the following condi-
tions: 94°C, 1 min; 50°C, 1 min, 72°C, 1.5 min for a total of 30
cycles. Each possible combination of sense and anti-sense prim-
ers were tried. A 650-bp and 350-bp fragment was amplified us-
ing cligos 120 + 124 and 123 +124, respectively. The sequence
of the fragments were determined using the ALFexpress AutoRead
kit to fluorescently label the DNA, which was analyzed on an
ALFexpress seqguencing apparatus (Pharmacia). The data indicated
both PCR fragments possessed significant homology to polyketide
synthase genes cf Type I antibiotics. The 650-bp fragment was
chosen for hybridization experiments.

The fragment was labeled with *?P-dCTP using the NEBlot kit
(New England Biolabs, Beverly, MA) and purified on a Bio-Spin 6
column (BioRad, Hercules, CA.). Duplicate blots were pre-
hybridized in 3 X SSC (1 X SSC contains 0.15 M sodium chloride
and 0.015 M sodium citrate, pH 7.0), 4 X Denhardt’s solution
(100 X is 2% Ficell [Type 400], 2% pblyvinylpyrrolidone, and 2%
bovine serum albumin [Fraction V1), and 100 pg/ml sheared, de-
natured salmon sperm DNA; all feagents purchased from Sigma
Chemicals, St. Louis. The labeled DNA was heated in a boiling
water bath for 5 min to denature the strands, cooled on ice,
and added to the pre-hybridization solution. The filters were
incubated for at least 18 hr in a roller bottle hybridization
oven. They were transferred to new bottle, then washed two
times in 2 X SSC, 0.1% SDS at 70°C for 30 min (moderate strin-
gency) . The membranes were placed on Whatman 3MM paper to re-
move excess liquid, covered with Saran Wrap, and exposed to

autoradiography film (Kodak X-OMAT LS) with two intensifying
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screens. The cassette was placed at -70°C and developed at ap-
propriate intervals. _
Approximately 100 colonies were seen to have hybridized on
the duplicate filters. Fourteen of these were isolated from the
master plate and grown in 4 ml LB + kanamycin medium for 20-24
hr, 37°C, 250 rpm. Plasmid DNA was prepared usiﬁg the standard
alkaline lysis method ard digested with restriction endonucle-
ase Pstl. The digested DNA was electrophoresed on a 0.8% aéa—
rose gel in TAE for 3 hr at 100 V. Fragments were transferred
to Duralon UV using the VacuGene XL vacuum blotting unit (Phar-
macia) and the recommended alkaline denaturazion protocol. Hy-
bridization with radioactively-labeled PCR fragment and washing
were carried out as described above. Two prominent types of
cosmids were observed; one contained PstI fragments of ca. 7.0,
5.0, and 1.1 kb (pEPOcos5 and PEPOcos7) that hybridized to the
probe; the other type nad fragments of ca. 6.0 and 3.6 kb
(pEPOcog8 and pEPOcosl3; which were homologous to the probe.
Restriction analysis confirmed that cosmids showing identical
hybridization patterns nad identical or overlapping inserts.
PCR reactions using primers representing consensus seqguences of
Type 1 PKS genes were parformed using the isolated cosmid DNA
as template under conditions described above, except ca. 0.01
#g of cosmid DNA was inciuded as template. Cosmids pEPOcosé and
PEPOcos8 amplified the 630-bp fragment seen when oligonucleo-
tides 120 + 124 were used, while PEPOcos8 and pEPOcosl3 sup-
ported amplification of an 1100-bp PCR fragment with oligos 122
and 124. The latter fragment was sequenced and confirmed to
possess strong similarity to Type I PKS genes. These data con-
firm that the recombinar: cosmids are related to each other and

that all contain PKS-like genes.
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2. Colony blot hybridizations of plasmid library in pPZero2.1:

A 137-mm circle of Duralon UV membrane was placed on top
of a 150-mm containing 75 ml LB agar + kanamycin. An aliquot of
the plasmid library {representing ca. 2,000 recombinant colo-
nies) in 0.5 ml LB medium was spread on the filter. The plate
was incubated at 37°C fcr 20 hr. Colonies were replicated onto
two fresh filters which were placed onto LB + kanamycin agar
medium and incubated at 37°C for € hr. The filters were proc-
essed for hybridization zs described in Section C.1. Out of 8
positive colonies detectzs, one contained a plasmid with a DNA
region not encoded by e::her PEPOcos6 or pEPOcos8. This plas-

mid, called Sau4, was characterized in more detail.

3. Colony blot hybridizations of cosmid library'in SuperCos:
The recombinant E. coli clones from the microtiter plates
(see section 4. b) were used to produce two 1denc1cal sets of
hybrldlzatlon filters ir order to identify cosmids carrying PKS
and PS genes. The recom:zinant clones were spotted onto 2 sets
of 22 x 22 cm LB agar plates containing 50 ug/ml kanamycin.
Each plate contained 38¢ =lones therefore representing 4 micro-
titer plates. The clones were incubated at 30°C overnight. Af-
ter pre-cooling for approximately 3 h at 4°C, 20 x 20 cm Hybond
N Nylon membranes (Amersham, Braunschweig, Germany) were
placed onto the agar surZaces. After 2 min. the membranes were
removed and placed for -5 min. on Whatman 3 MM paper (Whatman
paper Ltd., Maidstone, Zngland) soaked with denaturation solu-
tion (0.5 N NaOH, 1,5 M NaCl) befcre they were transfered onto
Whatman 3 MM paper saturated with neutralization solution (1 M

Tris-HCl, pH 7.5, 1.5 M NacCl). Subsequently the membranes were
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placed onto Whatman 3 MM paper soaked with 2 X SSC (0.3 M NacCl,
0.03 M sodium citrate, pH 7.2) for 10 min. The membranes were
baked for 40 min at as°C. Then, each membrane was overlayed
with 5 ml Proteirase K solution (2 mg/ml Proteinase K in 2 x
88C) and incubated at 37 °C for 90 min. Finally, cell debris
was removed by wiping the membranes with a Kimwipe pre-wetted
with 2 X SsC. _

As we were seeking in particular to identify biosynthetic
pathways containing both PXS and PS genes, the following hy-
bridization strategy was taken: The screening was initially fo-
cused on ketosynthase domains from type I PKSs and on the ade-
nylation domain from PSs. Target-specific primers were used to
amplify DNA fragments of the corresponding genes from chromoso'-
mal DNA of S. cellulosum by PCR. The fragments obtained were
then cloned, sequenced and the deduced amino acid sequence com-
pared to known ketosynthase and adenylation domains of PKS and
PS, respectively. In a second step these PCR fragments were
used as gene probes tc detect recombinant cosmids of the s.
cellulosum cosmid library.

Oligonucleotides based on conserved amino acid sequences
of ketcsynthase domains from various type I PKS were optimized
for myxobacterial DNA by comparison to a known myxobacterial
biosynthetic gene cluster (Schupp et al., J. Bacteriol. 177,
3673-3679 [1995]) resulting in primer
KSiUp (5°-

C/A} GIGA(A/G)GCT (A/C/T) (A/T) I(C/G) (C/A) IATGGA (C/T)CCICA(A/G)CAI
(A/C)G-3") and ] .

KSC1 (5'-GG(A/G)TCICCIA(A/G) I(G/C) (T/n) IGTICCIGTICC{A/G)TG-3").
PCR-primers TGD (5-°-

T{a/T) (C/T)CGIACIC—GIGA(C/T) {C/T) (G/T)IG(G/T)ICG-3") and
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LGG (5°-
A(A/T)IGA(A/G)(G/T)(G/C)ICCICCI(A/G)(A/G)(G/C)I(A/C)(A/G)AA(A/G
JAA-3") '

directed to genes encoding adenylation modules have been de-
scribed by Turgay et al. (Pept. Res. 7, 238-241 [1994]). BCR
reaction mixtures with a final volume of 25 ul contained 0.1 ug
template DNA, 0.2 U Tag DNA-polymerase {(Gibco BRL, Eggenstein,
Germany), 5 pmol dNTP, S% dimethyl sulfoxide (Sigma), 1.5 mM
MgCl:, 25 pmol of each primer and the appropriate reactiop
buffer supplied by Gibco BRL. Chromosomal DNA of 3. cellulosum
was used as template. Acdditionally, chromosomzl DNA of Myxococ-
cus fulvus was used with PS primers. Reactions were carried out
in an Eppendorf Mastercyler Gradient (Eppendorf, Germany) using
the following conditions: denaturation 30 s at 97°C, annealing
30 s at 55°C, extension 60 s at 72°C for a total of 30 cycles.
The formation of ca. 700 bp fragments using the KS primers and
of ca. 350 bp fragments with the PS primers were confirmed by
0.8% agarose gel electrcphoresis. Fragments of independent PCR
reactions were ligated into vector pCR2.1TOPO using the TOPO TA
Cloning kit (Invitrogen, Leek, The Netherlands) according to
the manufacturer”s protocol and transformed into E. coli XL1-
Blue. Sequencing of the resulting plasmids and analysis of the
deduced amino acid sequence revealed three different KS frag-
ments, designated pM008.4, pMO008.6, pM008.7, one PS fragment
(PAPsl) corresponding to §. cellulosum ard one PS fragment
(pDPsl) obtained with chromosomal DNA of M. fulvus. The PCR
fragments were re-isolated by digestion with EcoRI from the
plasmids pM008.4, pM008.6, and pM008.7, labeled, pooled and

used as gene probes in hybridization experiments as described
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below. The same procedure was performed with the pg fragments
of pAPsl and pDFsl. '

Hybridization with PKS and ps specific DNA érébes (see
above) was carried out using the DIG nonradioactive labeling
and detection kit (Boehringer Mannheim, Germany) and performed
according to the supplier’s manuai using buffer containing 50%
formamide. The membranes were hybridized in plastic bags con-
taining approx. 10 ml of hybridization solution at 39°C over-
night. Unspecific binding of probes was removed by 2 wash steps
with 2 x 8SC, 0.1% SDS =zt room temperature for 20 min. and one
stringent wash step witk 0.5 x SSC, 0.1% SDS at 60°C for éO
min. Detecticn of hybridizing DNA fragments was performed with
the above mentioned system according to the manufacturer s pro-
tocol using CSPD as chemiluminescent substrate. The signals
were recorded by exposure of the treated membrane to Hyperfilm
ECL (Amersham Life Science, Little Chalfont, England) which was
develcped in appropriate time intervals.

71 signals were detected with the PKS specific gene probe.
On the duplicate filters 25 signals were obtained with the PS
specific gene probe of which 7 were already known from the PKS
hybridization experiment. These recombinant cosmids harbored
PKS- and PS-encoding genes. In order to corroborate these re-
sults PCR experiments were performed with DNA of the 7 recombi-
nant cosmids as template and DPKS (KS1Up, KSD1) and PS specific
primers (TGD, LGG) generating fragments of the expected size of
approx. 700 bp and 350 bp, respectively (primers and reaction
conditions. see above).

A comparison of the restriction fragment patterns of the
DNA from the 7 recombinant cosmids carrying PKS and PS genes

digested by BamHI facilicated ar arrangement of the cosmids in
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3 groups. They were represented by cosmids designated A2 and
A5. The remaining group was represented by pE?OcosS. Therefore,
A2 and AS represented gccd candidates for further DNA sequence

analysis because they carry both PKS and PS genes.

D. Random "shotgun® sequencing of recombinant cosmids and plas-
mids

1. Library construction

a. pEPOcos6, pEPOcos8, A5, and Saud: PEPOcos6 and pEPOcos?
were sequenced to complszion, and contiguous sequence data and
analysis for these overlapping cosmids is presented below for
the "cosé region" (cf. claims 7 and 9} . Sequencing of cosmid
A5, pEPOcos8 and plasmid Saud4 was taken to the point of large
contiguous sequences {centigs) representing the S. cellulosum
insert; sequence and ana.ysis presented below (c¢f. claims 10 to
15).

Randomly sheared 1l:ibraries were constructed for cosmids
and plasmids of interest uéing a protocol similar to that of of
Fle:schmann et al., 1953 (Science 268, 496) and modified in
Fraser et al., 1995 (Sc:ience 370, 397). Briefly, Qiagen-column
purified cosmid DNA (-1¢ ug) was sheared to a size of approxi-
mately 2 kb and the DNA end-repaired using BAL31 nuclease. The
DNA was gel-purified after electrophoresis through a 0.75% low-
melting temperature agarose gel containing 0.5 ug/ml ethidium
bromide in 1X TAE buffer run at 80 V for 2 hours. The volume of
the low-melt agarose gel slice was estimated by adding the gel
slice to a microfuge tute and weighing, then 0.1 vol. of 3 M
scdium acetate (pH 7) was added and the agarcse incubated at

60°C. The temperature was equilibrated to 37°C, and DNA ex-
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tracted twice using an equal volume of buffered phenocl (Life
Technologies). The aqueous phase was transferred and extracted
once with an equal volume of chloroform, then ethanol preci-
pated by the addition of 2 vol. cold 100% ethanol. DNA was con-
centrated by spinning at 16,000 x g in a microcentrifuge. The
DNA pellet was washed with 1 ml 70% ethanol and resuspended in
100 ul of 0.1X TE. The DNA was ligated to SmaI-digested, phos-
phatase-treated pUC18 vector (Pharmacia), and single insert re-
combinants isolated by gel-purification of the band containing
vector plus a single insert, followed by T4 polymerase polish-
inc, and a final intramolecular ligation of the vector-plus-
single-insert DNA. This final ligation represents a library of
highly random ca. 2 kb fragments that was used for shotgun se-

quencing of the ca. 40 kb cosmids or ca. 10 kb plasmids.

b. Cosmid A2: Cosmid DNA with inserts of §. cellulosum was
isolated by an alkaline lysis procedure and purified with Ma-
cherey Nagel columns (Machery und Nagel GmbH und CoOKG, bﬁren,
Germany) using manufacturer's recommendation. Purified Cosmid
DN~ was sonicated, end-repaired using T4 DNA Polymerase (Boe-
hringer Mannheim, Germany). After gel-purification fragments of
a size of approximately 2 kb were ligated into Smal-digested,
phesphatase-treated pTZ18R vector (Pharmacia). The ligation
represents a library of highly random ca. 2 kb fragments that

was used for shotgun sequencing of the ca. 40 kb cosmid.

2. Sequencing and assembly )
.a. DpEPOcos6, pEPOcosB8, Sau4, and AS: DNA (1 ul of 100 ul
total in the library) was transformed into E. coli by electro-

poration (20 ul of Electromax DH10B cells from Life Technolo-
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gies) and cells Spread onto LB plates containing 50 ug/ml ampi -
cillin. After growth overnight at 37 °c, transfiormants (ca. 300-
3000 CFU total) were tranfered to 96-well growth blocks and
shaken overnight at 379 in 1.3 ml LB medium with 590 ug/ml am-
picillin. Templates were prepared from these cells by an alka-
line lysis procedure (Qiagen QiaQuick Turbo Prep) to yield pu-
rified, double-stranded plésmid DNA. Cycle-sequencing of the
plasmid templates was performed using universal forward and re-
verse primers and BigDye Terminator Sequencing kits (Applied
Biosystems), using the manufacturer's recommendations, then re-
solved using an ABI377 automated sequencer. Sequences were ed-
ited using Phred, then asgembled into larger contiguous se-
quences using Phrap (Phil Green, University of Washington, sSt.
Louis, MO).

b. Cosmid A2: pNaA (1 Bl of 20 ul total in the ligation)
was transformed into E. coli DH10B by electroporation and cells
were spread onto LB agar medium containing 50 mg/ml ampicillin.
After growth for 18 hr at 37°C, transformants were transferred
to 56-well growth blocks and shaken overnight at 37°C in 1.3 ml
2x YT medium with 50 mg/ml ampicillin. Templates were prepared
from these cells by an alkaline lysis procedure (Qiagen Qia-
quick Turbo Prep) to vield purified, double-stranded plasmid
DNA. Cycle-sequencing of the plasmid templates was performed
using universal forward and reverse primers and Big Dye Termi-

nator sequencing kits (PEBiosystems) or Thermo Sequenase fluo-

" rescent labelled primer cycle sequencing kit (Amersham Pharma-

cia Biotech) using the manufacturer's protocols. In the shotgun
phase of a cosmid, identical amounts of samples were sequenced
either by dye-primer or dye-terminator chemistries (Pharmacia,

PE Biosystems). Data were collected using Licor and ABRI 377
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automated sequencers and assembled with the GAP4 program (Bon-
field, Smith, Staden, Nucl. Acids Res. 23, 4992-4999 [1995]) .
Gaps were closed using custom made primers (MWG-Biotech) on

plasmid templates or PpCR products in combination with dye-
terminators.

E. Bioinformatic Methods

1. Open reading frame (ORF) identification

OFFS were identified :n the pEPOcosé region using the OMIGA
1.1.2 (GCG 0.4D) program from Oxford Molecular Limited. Default
values were used (Standard genetic code, all ORFs over 50
bases) to generate ORFs; analysis of these results lead to the
list of 14 highest quality ORFs as defined in claim 5. Other
ORFs, genes, or genetic elements may be found in the pEPOcosé
insert that have not yet been annotated. In addition to hand-

editing of the OMIGA-gererated data, the MAGPIE automated ge-

nome analysis tool:

.(h;tg:([genomgs.rockefeller.edu[maggie(maggie.html)

was used to identify genes for all the sequenced cosmids and
plasmids. ORFs identified in this manner are presented as both
nucleotide and peptide files below.

For cosmids A2 and AS, ORFs have been identified within
the DNA sequences of A5 (contigs 10, 11, 12) and of A2 using
the FramePlot analysis program from Ishikawa and Hotta (FEMS
Microbiol. Lett., 174, 251-253 (1999] public available under
[http://www.nih.go.jp/~jun/cgi—bin/frameplot.pl] which is based
on positional base preference in codons typical for organisms

having genomes with a hizh G + C content (Bibb et al., Gene 30, .
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157-i66 [1984]). Defaul: parameters using ATG and GTG as start
codons were used. The deduced amino acid sequence of predicted
ORFs were compared with crotein databases (GenBank, cbs trans-
lations, PDB, SwissProt, PIR, DRF) using BLASTP (Altschul et
al., Nucleic Acids Res., 25, 3385-3402 [1997]). Additionally,
high scoring amino acid sequences were analyzed using the Pfam
program [http://www.sanger.ac.uk/Software/Pfam/], which identi-
fieé specific domain szructures of the submitted proteins

(Bateman et al. Nucleic zzids Res., 27, 260-2862 [1999]).

2. BLAST searches

BLASTP2 similarity searches were performed using the peptide
files from the above ORZ identification strategy as gquery se-
quences. Searches were rerformed using the in-house Bioinfor-
matics BLASTP2 (Version: BLASTP 2.0alSMP-WashU) web page at the
Bristol-Myers Squibb Pharmaceutical Research Institute (aliows
BlastN2, BlastP2, BlastXz, TblastN, and TBlastX searches). 1In
addicion, peptide files generated by the MAGPIE analysis were

automatically searched using a FASTA algorithm.

3. Best match and probable identification

Aralysis of the BLASTleand FASTA output led to an assign-
ment of a best match and prcbable function. The best match was
usually the top scoring wmatch, although sometimes another match
was given because it was a more relevant homolog, or no match.
was found with a significance greater than »e-4. Probable func-
ticn represents the best sstimate of function given the initial
analysis of the BLAST daza and the published literature regard-
ing the best match, and may not necessarily represent the true

funczion of the gene prcduct (hypothetical proteins are of un-
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known function). A higher probability score indicates a higher
liklihood that the protable function corresponds to that of the
best match; e.g., the polyketide synthase matches are all above
e-100, and given the very high significance scores are presumed
to function as polyketide synthases (as are the high scoring
peptide synthetases).

The following is a summary of the sequence data from the

PEPOcosé region, pEPOcos8, A5, Sau4 and A2.

a. Data from pEPOcosé region:
Summary: A large PKS/PS cluster spanning multiple cosmids.
An IS element (designated IS-Scl here) is found in the cluster

- this may be a potential tool for genetic analysis of Soran-

gium.

Statistics: Sequence was assembled from over 2000 random
sequences (forward and reverse reads of the ca. 2 kb cloned

fragments derived).

47,713 nucleotides of contiguous sequence (no pFD666 vec-

tor included)
DNA sequence data are as defined in claim 7.

Note: pEPOcos6é_ORF7 sequences (cf. claim 9): the predicted

N-terminus of ORF7 shows 145 nucleotide overlap with ORFS6. .

Note: pEPOcos6_ORF8 sequences (cf. claim 9): >pEPO-
cos5_ORF8.seq ("ORF9 up" in Fig.2) ' '
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§7.3% G+C

Table 3 shows ORF data summary. Note: PEPOcos6_ORFl.seqg is
truncated at its 5' end; correspondingly pEPOcosé_ORFl.pep is
truncated at its N-terminus.

b. Data from pEPOcos8 region:

Summary: Two PKS genes found on a cosmid. A Tni000 inser-
tion is also found (occurred during E. coli propagation). No
peptide  synthetase genes were found: one P450 nydroxylase was

identified.

Statistics: 1952 random sequence reads from the PEPOcos8
library were assembled using phrap, with 1024 of the sequences
assembling into 57 contigs. 12 of these contigs were chosen
(totaling 56,537 bp) which each contained »6 reads and con-
sisted of about 1000 bp or more. The sequences of these 12

contigs and the associated ORFs are given below.

DNA sequence data from contigs are as definded in claim

10. Table 4 shows more data.

PEPOcos8 protein data are as defined in claim 11, i.e. for

. selected ORFs (polyketide synthase, peptide synthetases, or

ORFs with high similarity to known genes).
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¢. Data from cosmid A5 insert:

Summary: A cluster = PKS and PS genes found on the cos-
mid. Other genes possibl: involved in this secondary metabolite
production include a dowrstream lipoxygenase gene higly similar

to eukaryotic orthologs.

Statistics: 880 random sequence reads from the AS library
were assembled using phrap, with 530 of the sequences assem-
bling into 12 contigs. : <f these contigs were chosen (totaling
41,556 bp) which each =zzntained >100 reads and consisted of

about 9000 bp or more. T== sequences of these 3 contigs and the

associated ORFs are give= below.

DNA sequence data from contigs are as defined in claim 12.

Table 5 shows more data.

Protein sequence data from selected AS ORFs are as defined

in claim 13,
d. Data from plasmid Sau4 insert:

Summary: Insert corn-ains PKS génes on two large contigs -

most similar to the sorazhen PKS gene from Sorangium.

Statistics: 565 random sequence reads from the Sauq4 li-
brary were assembled using phrap, with 84 of the Sequences as-
sembling into 18 contigs. 2 of these contigs were chosen (to-

taling 6596 bp) which each contained >10 reads and consisted of
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about 1000 bp or more. The sequences of these 2 contigs and
the associated ORFs are given below.

DNA sequence data from plasmid Sau4 contigs are as defined
in claim 14. Table 6 shows more data.

_Protein sequence data from selected plasmid Sau4 ORFs are
as defined in claim 15.

e. Data from cosmid A2
TabZe 7 shows ORF data summary

F. Construction of guitable recombinant expression vectors

l. Expression in Myxobacteria

Heterologous expression of the ORFs shown in Figure 1 isg
periormed by using a derivative of plasmid pSUP102 (Simon, R.,
Priefer, U., PGhler, A., Methods in Enzymology (1986), vol.
118, pp. 643-659). In this plasmid the gene for chloramphénicol
résistance is changed for a cassette comprising the gene for
streptomycin resistance and the promoter element of the TnS
transposon. Short homologous genomic DNA segments from the host
organism are ligated with the DNA sequences of Figure 1 and
with efficient regulatory elements into, for example, the EcoRI
restriction site cf the vector. Following amplifiction of the
vectors in Escherichia coli the DNA is transfered by electropo-
ration of the host cells or by conjugation with Escherichia
coli S17-I (Simon, R., Priefer, U., Pihler, A., Biotechnology
(1883}, vol. 1, pp. 784-791).
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By means of the tecracycline or streptomycin resistance,
respectively, mediated by the vector the host cells are checked
for integration of recombinant plasmid DNA into the chromosome

by homologous recombination.

2. Expression in Streptomyces cells
Heterclogous expression of the ORFs shown in Figure 1 is
performed by using bifunctional Strepomyces-Escherichia coli

cosmids pKU206 and p0J466.

3. Expression in Escherichia coli cells

Heterologous expression of the ORFs shown in Figure 1 is
performed by using "bacterial artificial chromosomes"”, cosmids
(for example Supercos, Stratagene GmbH, Heidelberg) and T7 ex-
pression systems (Stratagene GmbH, Heidelberg; New England Bio-
labs Schwalbach, FRG). Expression of recombinant enzymes occurs
in Escherichia ccli cells constitutively expressing phosphopan-
tetheinyl transferase required for the formation of holoenzyme

polvketide synthetases and polypeétide synthetases.
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Table: 5. AS assembly analysis summary (continuaed)

a. pEPOcos8 asseamblies
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Claims
1. DNA sequence, the expressicn products of which cause an
enzymatic biosynthesis, a mutasynthesis or a partial synthesis

of polyketide or hetercpolyketide compounds or are involved

therein.

2. DNA seguence according to claim 1, wherein the polyketide

or heteropolyketide compounds are epothilones.

3. DNA sequence according to any of the preceding claims,

wherein the DNA is derived from myxobacteria.

4. DNA sequence according to any of the preceding claims,

wherein the DNA is derived from Sorangium strains.

5. DNA sequence according to any of the preceding claims,

_wherein the DNA is derived from Sorangium cellulosum.

5. DNA sequence according to any of the preceding claims,

wherein the DNA is selected from the group consisting of:
(a) the following DNA sequence:

Seq ID No 1 (A2 cosmid)

‘GGATCGCGGCGCCCTCGCGCTGCTCCTCGAGCGTGCGGAGGAACTCCCACGCCAGGCGCGACT

TGCCGAGGCCAGGCGCGCCCACCACCACCACCGCGTTCGCGGAGGGCTCGTCGACGCAATGGC
GCCACTCGGTCGCGAGCTGCGAGAGCTCGCGCTCCCGCCCCACGCAGGGCGTCGGCTTGCCGA
GGAGCCGTGGGACGGCATCCGGCTCCTCCTTCGGGCCGCGAAGCCAGCACCCTCCGGGCCCCT
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GTACCGTCTCGAAGCGGCTCGCGAGCAGGCTGGCCGTCGCGTCGTCGAGCCGGATCTCCGGCG
GCGACAGGCCATCTCGCCCGGCGATGAGCTGCGCGACCCGATCGACCAGCTCGCCGACCGGCA
GCCTCGCCTCGACCTCGGCCAGCCCTGTCGCGACGGACACGGGCACGCCTCCGAGCGCCGCCC
GCAGCGCGAGGGCGCAGTGGGCCGCCCGTGTGGCGAGATCCGTGGGCGACTCGGCGCCGGACA
GCGCGACGAGCCACCAGCGCGCTTGCAGCCGATCGAGGCGCCCGCCGTGGCGCGCCGCGATGT
CCCGCAGCGCCTCGGCCCGCGCGGCGCCGTCGTCCTCCGAGAGCGTGGCGCCGGCCTCGGCGC
CGCCGTCTTCGGCCAGGATGACGCACATCACCTTGCGCTCGGCCGTCGTGATCGCCTCGCCCG
GCGCGGCCGGCGCCGCGACCGCGCTCGCCCCGATCGAGAGCCCCTCGCCGGCCACGGCGGCGA,
GCTCCGCCGCGGCGGCGGCGCCGTCGCGCGGCCGCTCTCCCGCGTTCTTCGCCAGCATCCGCG
CCACCAGGCGCTCGAGCGGCTCCGGGATACCGTCGCGGAGCTCCCCGAGCCGCGGCGGCTCTT
CCAGGACGACCCGCATCAGGAGCGCGAGCGCGCTGTTGCCGAGGAACGGCGGGCGCCCCGCGA
GGCACTGGAACAGCACGCACCCGAGCGCGAACACGTCGGCCCGGGCGTCGACCGGCGCGTCGC
CGCGCACCTGCTCGGGCGCTATGTACCCGGGCGTGCCGAGCACGGCCCCGGGCGACGTGAGGG
TCGGCGCGAGCCGGAGGTGGCGCGCGATGCCGAAGTCGAGCAGCGTGACGCGCTCGACCGCGC
CGCCCACGAGCATCAGGTTGCTCGGCTTGAGGTCGCGGTGAACGACGCCGAGCCAGTGGATCG
CGCCGAGCGTCGTGGCCACGCGCGCGGCCAGCGCCACGCTCTCGGCCAGCGTGAGCGGCGCCC
CGGCGAGCCGCTCCTCCAGGGTCACGCCGTCGAGCCACTCCATGGCCAGGTACGGCCGCCCTG
CGCCGGTCACCCCGTGCGCCACGTACTGCACCACGCCGGGCAGCCGGAGCGTCACGAGCGCCT
CCGCCTCCCGCGCGAACCGGCGCAGGTCGTTGGCGCTCGCGCCCTGCAAGACCTTGAGCGCGA
CCGCCTGCCCGGACACCCGGTCGCGCGCCCGGTACACGTCCCCCATCCCGCCGGAGACGGCGA
GCCGCTCGATCTCGAAACGATCCTCGATCACATCCGCTGCGCGCATGGCGGTGCCAATGTACT
CCGCGCGAGCCTCGGGCCCCCGCGCGTAAGTGCGGCCCTGCGCCCGGTTGAACGCCAGCCCGA
GCGTGACCGCCTCGCGCTCGGGATCCACGGCCGCCGGATCGGTCCACGCCTCGACGAGCGCCT
GCGTTGAACAACCCGCCACCGGGCGCACGCAGCCGGCATCGCCGCGCTGGCCACCCGGCGCTG
CCGCCCTTAGGCTCACCTCCGCGATGCCCCGCTGGTTCAACACGGCAGGTCCCTGCAACCCGG
CCGATCACTACATGCTCCCGGCCGAGGAGCGCTTGCCCGCAGTGCGCGATCTGGTCGATCGCA
AGGCCTACTTCGTCCTGCACGCCCCGCGGCAGATCGGCAAGACGACCTCGCTGCGCACGCTCG
CCCAGGATCTCACGGCCGAAGGGCGCTACGTGGCCGTCCTCGTCTCGGCGGAGGTCGGCGCCC
CCTTCTCTGACGATCCCGGCGCGGCCGAGCTCGCGATGCTCGCAGAATGGCGCGGCACCGCCG
CGCGCAGCTCCCCGCCGATCTGCGGCCGCCACCGTTCCCCGATGCGCCCGCCGGTCAGCGCA
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TCGGGGCCGCCCTGCGCGCCTGGGCTCAGGCCGCGCCGCGCCCGCTCGTCGTCTTCCTCGACG
AGGCCGACGCCCTGCGCGACGCGACGCTCGTCTCCCTATTGCGCCAGATCCGCAGCGGCTATC
CCGACCGCCCGCGTGACTTCCCGCACGCGCTCGCCCTCGTCGGCCTGCGCGACGTGCGCGACT
ACAAGGTCGCGTCGGTCGACAGCGGCAGGCTCGGGACGTCGAGCCCCTTCAACATCAAGGTCG
AGTCGCTCACGCTGCGCAACTTCACCCGCGACGAGGTCGCAACACTCTACGCTCAGCACACGG
CCGAGACCGGTCAGGTCTTCCGGCCGGACGCCGTGGACCGCGCCTTCGAGCTCACCCAGGGCC
AGCCGTGGCTCGCCAACGCGCTCGCCCGCCAGCTCGTCGAGGTCCTCGTCAAGGACCGCGCGC
AACCCATCACGTCTGCGAACGTCGATCGCGCCAAGGAAATCCTCATCGAGCGGCAGGACACAC
ACCTCGACAGCCTGGTGGATCGGCTGCGCGAGCCGCGCATCCGCGCEGTGATCGAGCCGATGC
TCGCCGGCACCGCGTTGCCGAGCETGCCCCCCGACGACCTTCGTT TCGCGATCGACCTCGGCC
TCGTGCGCATGACCGCGGAGGGCG3CCTCGACGTCGCCAACCCCATCTACCGCGAGATCATCG
TCCGCCAGCTCGCGTTCCCGATCCGCGCCTCACTCCCCCAGATCAAGGCCACGTGGCTCACGE
AGGACGGCCGCCTCGACGCGGACCGCCTGCTCGACGCCTTCCTCTCCTTCTGGCGCCAGCACG
GCGAGCCGCTCCTCGGCGCCGCGCCCTACCATGAGATCGCCCCGCACCTCGTGGTGATGGCCT
TCCTCCACCGCGTGGTGAACGGCGGTGGCACCGTCCAGCGCGAGTACGCCATCGGCCGGGGCA
GGATGGATCTCTGCGTTCGTTACGCGGGCGAGACGCTCGCGATCGAGCTCAAGGTCTGGCGAG
ACGGCCGCCCCGATCCCGTCGCCGAGGGGCTCGCCCAGCTCGACGAGTACCTGGCCGECCTGS
GCCTCGATCGCGGATGGCTCATCCTCT TCGACCAGCGCTCCGGACAGCCCCCCATCGCCGAGE
GCACGCGCCGCGAGCGCGCGCTCTCCCCCGCCGGCCGCGAGGTCGCCGTCATTCGCGCCTGAG
GGAGCTCGCCGCGCGGCGAGCGCCCTCCACGAGGGCCGGGCCACCTCGGACAGCGTCTCTACT
CCTCCGAGGCCGCCGECGCCCCCCEICCCEGLCGCCECCECCGCCECCEGCTCCAGCTCGCAGT
GCACCACCAGGACCTCGCCATCCGCGAGCTCCGGCCGCTCCACGAGCCCGTGCGCGCCCGOGE
GCACCGCCGTGAGCACGTCTCCCAGCGCCGGCTTCAGCCGCGCCAGCGTCGCGGCGTTCGCCC
CGAGCGCGAGGTCGGTCACGACGCGCCCCACGCTCGCGCCGAGCTCECTCTTGCGCTTCTTGA
CCGCCGCCATCGCCGCCGCCGCCACATCCAGGAGCCCCGGATCCGARGGCGCCGCGACCGCCS
CGAARTCCGCCGCTGAAGGCCACTTCGCCCGGTGCATCGAGGTATCGCCCGTCTCCTCCGCGT
ACACCCAGCGCCAGACCTCGTCGGTGATGTACGGCAGGACCGGCGCGAACAGCCGCAGCAGCA
CCGACAGCCCGAGCCGCAGCGCCEICACCGCCGAGCCGCGCGCCGCCTCCCCGGCGCCGCCCT
CGCCGCGCGCCCGCGCCTTCGCCAGCTCCAGGTAGGCGTCGGTGAACCAGCGCCAGAAGAAAT
CCTCGGTCCGCTCGAGCGCCGCCGCGAACTbGTGCTCGTCGAACGAGCGCGTCGCGTCGTCCA
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CCACGGCCGACAGCTTGTGCAAGAGCGCCCGGTCGAGCTCCTCGGAGATCGGGTGGACCTCCG
CCGACTGGCTGAGCACGTACTTGCTCGCGTTCCAGATCTTbGTGACGAGCCGCTTGCCGATCT
TCAGCACCTTCTCGTCGAACGCCGTGTCCGTGCCGAGCCGCGCGCTCGCCGACCAGTAGCGGA
CCGCGTCCGAAGAATACGTGTCGAGCAGGTGCATCGGCGTGACGACGTTGCCCTTGCTCTTCG
ACATCTTCTTGCGATCCGGATCGAGGATCCACCCGGAGATCGCGACGTGGTGCCACGGGACCG
ACGACTCGTGCAGCATCGCCTTCGCGATCGTGTAGAACGCCCACGTCCTGATGATGTCGTGGG
CCTGCGGCCGCAGATCGGCCGGGAAGAGCCGCGCGTGGCGCGCCGGATCGTCCCCCCAGTQAG
AGCTGATCTGCGGCGTGAGCGAGCTCGTGAACCACGTGTCGAAGACGTCGGACTCGGCGGTGA
AGCCGCCGGGCTGGTCCCGCTGCGACGCCTCGTACCCGGGCGGCACGTCGACCGTCGGGTCGA
CCGGGAGCATCTCGCGCGTCéCGAGCAGCGGCCGGCTGTGATCCGGGTTGCCCTCGGCGTCGA
GCGGATACCAGACCGGGAACTGCACGCCGAAATACCGCTGGCGGCTGATGCACCAGTCACCCT
GGAGCCCCTCGGTCCAGTTGCGGTACCGGAGGCGCATGAAATCCGGGTGCCACTTGATCTTGT
CGCCGTATTCGAGGAGCTCGGCCTTCTTGTCGGCGAGCCGGACGAACCACTGCCGCGTGGGCA
CGAACTCGAGCGGCTGGTCGCCCCGCTCGTAGAACT TCACCGCGCGCTCGATCGGCCTCGGCT
CGCCCCGCAGCGCCEGCCCCCGGCCGGGCGCCECCGCETGCTCCTCGCGGCGGAGCAGCTCGA
CCACCGCCGCGCGCGCCTGCITCACCCCCCTGCCCTGGAGCGGCGCATACGCGGCETTGGCCG
CGGCTGGETCGCGGLTCTCCCACGCGCCCTCGCCGAACGTCACCGGCAGGACACGGCCGTTCT
TGCCGAGCATCTGCCGGAGCGGGAGCTTCTGCTCCCGCCACCAGATCACGTCGGTCGCATCGE
CGAAGGTACAGACCATCAGGATGCCCGTGCCCTTCTCGCGATCCACGAGCGGGCTCGGGAAGA
TCGGCACCGGCGCGCGGAAGATCGGGGTGAGCGCCGTCTTGCCGAAGAGGTGCTGATACCGCS
GGTICTCCGGGTGCGCCGTGACGCCGACGCAGGCCGCGAGCAGCTCCGGGCGCGTCGTGGCGA
TGACGAGCTCCTCGGCCGTCCCCTCCACCCCGARCGCGATGTCGTGGAACGCGCCCGATTGCE
GGCGATCCTCGACCTCCGCCTGGGCGACCGCGGTCTGGAAATCGACGTCCCACATCGTCGGCG
CGARGACCGAGTAGAGGTGGCCCTTCTCGTCGAGATCCAGGAACCACAGCTCCGCCETCCTGE
GGCAGTGATCATCGATGGTGGCGTACTCGT TCCGCCAGTCGACCGAGAGGCCCACCCCGCGGA
AGAGCGCCTTGAAGACCTGCTCGTCCTCGCGCGTGACCTTGTGGCAGAGCTCGATGAAGTTGG
GCCGCGACACGATGCGCGGCGGCTCCTTCTTGATCGTCTCCGGCGCGGCCTGCGECAAGGTCA
GGCCGCGCTCGTACGGCGTGCGCACGTCGGTGCGGACGTGGAAGTAGTTCTGCACGCGCCGCT
CGGTGGGCAGGCCGTTGTCGTCCCAGCCCATCGGGTAGAAGATGTTGAAGCCGCGCATCCGGC
GCTEGCGGACGACGACGTCCGTGTGCGTGTAGCTGAAGACGTGGCCGATGTGCACCGAGCCCG
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AGGCGGTCGGCGGCGGGGTGTCGACGACGAAGGTCTCCTCGCGGGGGCGCGACGGGTCGTATC
GGTACGTCCCGTCGGCCTCCCACAGGTCGGCCAGGCGCAGCTCGGCGACGGGCGAGTCGAAGT
GCTTCGGGAGCGTCGCGGGATCGATGGAGCGGAACGTCTTCTTGATCGTCACGTGGTCACCTG
CAGAACAGACCCCGCAGGAACCGCCCGCGGGGCCGGCATCCTACGTCGTCCCCCGGGTGCCGC
TCAAGGCGCGCCGCGCCCGCGCGGCGGCGATCCGCGATCGCATCCGCGCATCCGCCAGAGCCC
GGCGGCTCCGCCGGCGCGCGCGCGCCGTCCGTGGAGCCGAGAGGAGAGGCCGGCGCCCAGGTC
GTGGAGGACGCCGGCGGCGCCGCCGCGGAGATCGCGGAGAGGCGGGCGCATCGATCGCGGCGA
GGCCGGGGGCTCAGTCGTAGCGCTCGACGTGGACGTGCTTGCGGTGGACGCCGAGCTCGCCGC
GGGCGAGCTCGCGGACGGACGAGACCATCCGATCCAGGCCGCAGATGAAGACGTGCGGCGCCG
GATCTCCGCTCTTCTCCGCGAGCTCCCGGTAGAGCTCGGGCACGTGCGCCTGCACGTAGCCGC.
GGCGGCCGGCCCACGACGGGCCGCCGCGCGAGAGCGTGATCTCGTAGCGGATCCGGTCGGATC
CGCGCGCGAGCGCCTCGAGCTCGTCGCGGTAGATGACGTCCTCCTCGAAGCGCGCGCCGAACA
GGATCCACAGGTGGGGCGCGGCCAGCCCCGCGCGCAGGGAGGCGCGCAGCATGCTCCGGAGCG
GCGTGATGCCGGTGCCGGTCGCGACGAACAAGGAGGGCGCGGAATCCCCGGGATCGCGGGTGA
AGAGCCCGTGCGGGCCGATGGCGCGGAGCGTGGCGCCGGGCTCGAGCCGGTGCAGGTGCTCCG
AGCCCGCCCCGCCCTGCACGAGCGTGACCGCGAGATCGAAGCGGGGCGAGCCGTCGGGCGCGG
ATGCGATGGAGTAGGCGCGCTTCACCTCGCCGCCCGGGAGCGGGAGGACGAGGTTGACCCACT
CGCCCGCCTCGAACAGAAACGACCTCCCGTCGGCGCGCTCGAACGAGAGCTCGCGCACGAAAG'
GGCTGAGGGGCCGGGCGGCGACGAGGCGGGCTTCGAACGGTTCGGCGTGGATCATGGTCGGGG
CCCGGCGGGGCTCGGCTGCGAGGCCGCGCGGGTGGCGAGGTCTTACCGCAGCCTGCGCCCCGG
CCCAATCGCGATCGCCGCGGGAAGGGCGCCGCCGGAGGGCGCGCAATCGCGGGAATCACGGGC
TTCCGCCCCGTGLGCCECCGRAGCGCGECGEGCCGEGGCCGCCEGCCCGCGCTCCGGCGGGGAGET
GTCGCGGGCTCTACCGCACGCCCATGCGGCGGCGCTGCGGGATGTTCACCGCCGGCCGGGAGC
GATCCTGGTTGGGGAGCGCGCGCGGCGGGCGGGGATCCCGGTGCGCGGGCTTCTGCGCGGGGA
GCTGCCCTCGCTGAGCCGGGCGCTGGTCGGGCGACTTGGCCGAGCCCAGCGCGAGATCGGAGA
CGGGGAGATGCGCGCGTCGCTGCATAGAATCCTCCATGGAATCGGTCATCAACACATCGGGAR
GAGCACCCAGGCTGAAAGAAACCTTCGAAGAACCGGCTCTCATACACCCTCCATTCATCGTGC
GACCCCGGATTCAGGACGGATCGAACCCGCGAGGGACGCTGGCTCTCTGGGCCTCTCCCTGCT
CGCTCGACCGGCGCCCTCTCGACGCAACTCCGCCGTTCGTCGGGACGGGACGGTCCGCCTCGE
CGCACGCTCCCCGTCGAGACGACTCAGCGTCTCGACGTCAGGAGAGATGACGACTCGGCCCGT
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CGCGCCACGACCCTTCCGGCTCGGTGCTTCGAGCGCGCGGCCAGCGAGCGAGGGGCGATCGCC
AGGAGATCACGAATCTCCCGGCCATCGGCCTCCAGCGCCTCGGGCTCGTTCGCTCGTCGCCCC
GCTCCGTCCCCGCGCGCGCACGACGCGAGCTCGCGCGGGGAACCGCGGGCCGCTGTCGTGGCT
GCTGATGCGCGACGATACAGGGGGGACGCCGTGCCTACCTGGGCAACAGGCGCTCATCTTCTA
CCACGGCGAGCACTACGGTGAGTGCTGCCATGAGTAGGCCCCTGAGGGTCCGCGCGACGGAGC
GTGGTGTCAGCGAGAGATGCGCATGGTGGACGCGGGCTACGCGTCGAGAGGGACACTAGCACT
CGACCTCGATCCTGCCCAGCACTTTTTGTCGGGGAGGGCTGCCCTCCCGCTGGCCGCTGGCCG
CTGGCCGCTCGCCGCTGGCCGCTCGCCGCTGGCCGCTGGCCGCTCGCCGCTGGCCGCTGGCCA
TGTGCGACGTGAGCTCGAGCAGCCCGCGGCTGACGGACAGACCCCGGAGTTCATCGAGCCGGT
GATGCCGAACCCGCCAAGCGAAAAAACGTATCCGTTCGGCAGGTCGTGGCCTATCATGCAAGC
TGCTCGATGCGCTGACAGGCTTCTTCGAGATCCTCGTCGGTCTTTGCGAAGCAAAACCGCATG
AAGCGACTCCCCTGCGTCCCTTCAAAGAAGGCGTCGCCTGGCACGCCCGCCACCCCGGTCTCG

,TCGAGCAAGTAGATGGCTCGCTCTCGACCTGTCCTCCCGGGTAGGCGAGACACATCCGCCAGC

ACGTAGTACGTCCCCTGCGGCACGCAGGGTGGCAAGCCCGCTTTCTCCAGCGCCCGACAGAAC
CGGTCTCGCTTCCGTTCATATCC TGGGCAAGCCCCGTGTAAAACGAGCGAGGAAGGCCGCGS
ATCCCGGCAGCGACTCCATGCTGC GCGGCGTCGGCGCGCAGACATACAGCAGGTCGCTCATG
GCTCCAATGGCCTTCGCCCACCTGGCATCGGCCACGCTGTAGCCGATCCGCCATCCTGTGATG
CTGAAGGTCTTCGAGTAGCCGCCTATCGTGATCGTACGCTCGGACATGCGCGGAAGGGAGGCG
ACGCTGACGTGCTCACGGCCGTCGAAGATAAAGTACTCGTAAATTTCGTCCGTGATCACCATG
AGGTCATGGTGGCAGGCGAGATCGGCGATCTGTTCCAGCTCCATTCGGCCGAACACCTTCCCG
GAAGGATTTCCAGGAGAGTTCACCACGATCGCCTTGGTCTTCGGGGTGATCGCGCGCTCCAGC
TCGTCGCCGTCGACATTCCAGCTCAGGGATCGCGCCGTCACATACCGCGGAACAGCCTCGACG
GCGAGGATAGCCTGGGCGTGATAGGCATAAAACGGCTCGAAGAGCAGCACTTCGTCCCCAGGA
TTGAGCAAGGCCATGCAAGTGGC TGAAAGGCCCCTGTCGCTCCGGCGCTCACCGTGATGTCA
GTCTCCGGATCCGCCGCGATGCCATTATGGCGAGCCAGCTTCGCCGCGATCGCATGGCGCAGC

‘TCCACGATGCCGTCGAAGCGCGAATATGTATTGCACCCCCGATCCATCGCCTCCTTCACCGCT

TGAAGGATCACCGAAGGAACTGGGGTATCACAGACGCCCTGGGACATATTGATCCCATGGACC
TTGGCGCACCCCAGGGTCATGGTACSGATATCGGACTGGGCGAGGCGAGCCGCACGATCACTC
GGTAGACTCTTCATCAGCGTGCTCCTSCTTCTGTTCTGCGGCTCTGCATGGTGTCTTCGEGTG
GGCTTGTCAGCTCGACGCGCCCATGCAGCGGCGCAGCCCTAGCGGCCGCAGETCTGTCCACAC
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TTCTTTGATGAAAGCGAGACATTCGGCTTTCGTGCCCTGTTTGCCCGCAGCCCTCCAGCCCCC
AGGTACGGGCTTGTCGGCGGGCCAGATCGAGTACTGCTCTTCGCCGTTCACCACGACCTGGCA
ACGCGTCTTGCTTTCGTCGTCCCGATTCATGATTTTCCTCGCCCTTCGTCAGCGCTGCGCGAG
CATGAAACGAATCGCTCATCGGCGCACAGGCGCGCGCCGGCTGCCCGGAGGCACTCCCACGCC
TCCCTCACGGCAACCTCATCGCTCCGGATGTTCCCGATGGCGACTCGGATCGTGTACCTGCCG
TGGAGACGGGTATGGGACAAAAATACCCTGCCCGACTTGTTGACCTCGTCCAGCAGCGCCTCG
TTGAGGCGATCGAGCTCGCGTTCGATCGACTCTCTCTCTGCCTCGTCCGCCGACCGCATGATG
CAAGCGAGCGCGGAGGGCCTCATGCéAAAGCAGACCGTACTGAACGGCGTCGGCGCGAGGCGC
TCCCAATCGGGATCGGCGTCCACCCACTGGGCGAGCTGCTGCCCCAATCGGAGGTGCTCCCGG
ATCCGGGCCGCCAGCCCTTCATGC:CGAAGTAGCGCACGATCATCCAGAGCTTCAGCGCTCGG
AA CGCCGACCGAGCTGGATACCCCAGTCCATGTAATTCGTGACGTCGCCCTCGGTGCGGAGG
TATTCGGGCACCAGACTGAACGCGCGCTTCAGTCGGTCGGCGTCACGCACGTAGAGCACGCTG
CAATCCATGGGGGTGAACAGCCACTTGTGAGGGTTCACTACCAGCGAGTCCGCCCCCTCGCAG

CCCGCGAGCACGTCCCTGTGCTCGGGGACGATCGCGGCCATCCCCGCGTAGGCCGCGTCCACG

TGAAGCCATAGCCCGTGCTCCCGGCAAACGCTGACGATGGCGGGGATGGGGTCGACGCTCGTC
GTGGACGTCGTGCCCACCGTCGCCGCGACGCAGAAGGGTCGGAGGCCGGCCCCGAGGTCCTCC
ACGACGGCGGCGCGCAGCGCCTCGGGGACCATGCGGAAGGCCGGATCCGTGGGGATCTTCCGC
ACCCCCTCCTGCCCGATGCCGAGGGTGATGGCTGCCTTCTCGATGGATGAGTGCGCCTGCTCC
GACGCGTAGAGTCGCATGCGCCGCTGTCCCGCCATGCCCCGGAGCCGGATGGTCGGCTCGGCC
GAGTCGCGCGCGGCCGCGATCGCGACCATGCTGGCGGTCGACGCGGTGTCCATGATCGCGCCG
TGCAAGCCGGCGTCGAGATCCAGCATCTGACGCAGCCAGGAGAGGACGAGCTCCTCGAGCTCG
GTGGCCGCCGGCGACGTGCGCCATAGCATCACGTTGACGTTGAGGCACGCCGCGAGCAGCTCG
CCGAGGATCCCAGGACCAGACGCCGTGTTCGCGAAATACGCGAAGAATCGCGGATGATTCCAG
TGCGTGATCCCCGGCAGAATGATCTGCTCGAAATCGGTGAGCACGGCGTCCATCGGCTCCGGC
TCGACGGGCGGGGTCGGGGCCAGCCTGCCCTTCACGTCGCCGGGGCGGATCGCGGGAAAGACG
GGGTATCGATCCGGGTGGCCGAGGTAATCGGCCGCCCAATCGATGATTCTCATACCGATCCGG
CGGAACTCCTCCAGATCCATGTCCCCGAGCCGTTCTTTCCGCGGGTCGCTCACGTCAACCTCC

- TCGCCCTGCCAGGACAGGATCC CGAGGTCCCCTGGCTCCGGCGGTGGAAAGCGCTCCTTGAA

CGTGAAGGCCCACGGGGTCGGTCCGTAGCGCCGCAGGTGCTCGAGCCGATCCTGCCCCTCGCG
GACGGACGGGATGTGCCCGGCCGGGACCCACCACAGCACGAGGTAATGCGGCTCGAGAIGCTC
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GAACCACCGAGCGCGCTGTCGCAGGAACGCGGCATGATCCGCGGTGTAGGTGAAGGCGAACAG
GTGCTCGATGGAGGTCCATACCGACAGGGTCACGAGGAGCCGCTGGTCCGGGTACGGACGGAT
GGACACAGAGTTCCCCTCGGCCGTCTGCAGGCGCCACACGAACCCCTCGCTCCGATCGGCCAG
ATGGTTGATATGGTCGAGCCCCTGGACGAAGCCCTCCATGATCGGATCCTCCAGCGGAGCGCG
AATACATGCGAAGTTGTATTGCGCGATGTGGTGCCGATGCTCCGACATGTCGCTTTCCATCTC
CAGCTCCCGCTCACCAATCCCAGCGCTGCTCCGGGGAGCTCATCAGGGCAGACGCGACATCGA
TCCCGAAGCTCCGCCGCATCCCCTCGACGAAGGCGGCCTGGACCGCTTCGGCGACGGATCGGC
CTGCCTCCGGCAAGACCTCGGAGACAAAGAAGAACCGCCTCGTGGAAGGGACAATCTTGCCCC
GCTCCGCCTGGCGCCATACGAAGTGCCTCGTCACCAGTCCCTCCGCGTCGGCATACCCGACCT
CGCLGGCGCCGACCGCCACGCTGCCGCCTGAGCCGAGCTCCACGAACGCCTCACCGCCTCCCS
AGATCTCGAGGCGAACGTCCGGGCCAGCCAGATCGCCGAGGTCCCAAGCGCCGACGGGGACGE
CGAACCGCAGCGACAGGAGGTTGTAAAAATCGACGAATGCGTTGATGTGCGGCAGCTCTCCAC
CACCGAGGACCCGCTTCGCCAGCGCCTCGATCGAGCTCGGAAATTTCTTGCCAGAGACCCCCA
CTCGCTTCATCGCCTCGCGCCAGGCAGCCACGTGCGGATGCGACTGGGCGTTTTCGTCGCCCE
AGCTCCGTCGCAGCTCCTCCTCGACCTTCCGGAGCTCCTCCAGCACGGCCGGCCGCTCTGCGG
CGTTGTCCAGGCCTTCCCCGTACCCGGTGACCAAGATCATCCCAGGAAACGACTCCCAGATTC
GCGGATCGACGATGAATGCCATGTGCCTCCTGCCCCTCGAGAGCGATCGCCTCGATCGACACC
AGGCTGTGGATGCATGAGCCGGGCCGTGCGGACGCAGGACCCCGCTACTCATGGCTCTTCGTG
GCCGATGAACAGGTCCTCCACCCGTCGATCGTGCTCGGTGCCCCGATCCGfCCAGTCCCACCC
GCCGGCGACCGCGATGTTTGCACCCGAGACGTACGAGGCGCGGTCGGAGGCGAGGAACGCCAC
AGCATCTGCGACCTCGCTEGCGCGCCCCAGGCGGCCCATGGGGACGCGCCGCTOCATCCACTC
CTTCTGCGCGGGCGGAAGGTATCCGTTGTCCATGAGCCCTGGAGACACACAGTTGACCAGGAT
TCCATGAGGCGCCTCCTCCGTGGCCAGGCTGCGCGTGAGGATCAGCACGCCGGTCTTCGCGAT
CGAGTACGCCGCCACGTTCGGCECECCGCGGATCGCGTACGTGGGGCTCAACCCGATATTGAT
GATCCGGCCGCTCTTTCGCTGGCGCATGCGCGCCACGGCCGCGCGACAGAGGTAATGAACGCT
GCTCAGGTTGCTGTCCATGACGTTGCGCCATTCETCGTCGGTCATCGCCGCAAGCGGCTTGAA
GAAGARAGTCGCCCACGTTATTGACCAGGATGTCOATGGGGCCCAGCTGCGCCTCGACGCTGGA
GAARGAGCTCCGCGGCCGCGTTGGCGCGGGTGACGTCGECCTGCACCACCATGGTTCGTCGCCC
GAGCGCGCGGATCTCGGCCGCCGTCTGCTCGGCCGCATCCT TGTTCGAATGGTAATTGACGGC
GACGTCCGCGCCTTGCTCCGCGAGGCGCAGCGCGATCGCCTTGCCAATTCCGCGCCAGCTACC
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GGTGACCAGGGCGACGCGCCCGGCGAGCTCCAGCGATCGCGCCTGTGGCAGGGCCGGAGCAGC
CTCCTGGTGGAGCTCGACGTCGACGGGGAGCTCCACGTGGTAGCTCGTCTCTCGCGGAGCCGC
GCAGTACCTCTCGTAGAACGCCTCGAGGACGGGCTCTTCGCGTCGCATGATGTCCGCGTGGGA
TTCGGCGCTGCGCCACGGATAGAGCACCAGGATCTCGTCGGGGCGCACGGTGCTCTGAAAGAA
TCGCGCATGACCGCACCACCCCGGGTGTTCGTGGGCTCCTGGGCCGAGCAGATCATCCATTTT
TTGCATGATCTGCGTGGCCTCGCCCTCCATGCCGGGTTTGATGCGCCATCGCTCCATAACGAG
GATCATGTCTTGGCTCCTGTTCGTCATCGCCGTTTCGATCTGGGGGGGCTGCCCGCGCTCTCG
AGGGCGCGCCCCTTGTATTGGCCGCGGATGGTCTGGGTAGCGCTCGCGAGCTTTCGCTTGTGG
GCGGCGTTCAGGCTTGCGCCTTGATTGACGAACCGCTCGCAGACGAATGCGTGCGATTCATAT
GCGGTCGCGAGCGCCCACAGGTAGAGACGGTGGCTACGAGCGAGCTTGGGCGGAAGCGCCCTC
AAGGCGGGTCGGATGGATTTGAGGGTGCGAATCAAGCGGGCGTGCTCTTCGAAGAAGAGACCG
CTGAATCCATCCTGGACGAACGGCGGGGCCATGGTAGGTCGCACGATGTTGTTGTAATCATCA
TTCGAGAAATCGCCGGTAAACCGGAAAGATGCCGCCGTTGCCCACCAGAGCTGCGTGGAGATC
GCGAGCGCCTCTCGCGCCCTCGGAACGTCACGGTTGGCGAGCGCCTCCGACAGCCACCTGTGC
GCCATGAGCAGCGCCTGGACCAGCACGAAGAACGCGTGATGCCCCAATACCCAGCGGCCCAGC
GCGCCGTCCGGAGCGCCCGCCTCCGCCGGAGGCGCAGCCAGCTGCGGGATGCCATTCCATGAT
TTTGGCCTTCGCTTGCCGGAGAACTGGTGGAGGATGTCCTCGATGGACGCACAGAGATGCCCC
ATTTCCATGGGTTGCAGGGAAGTACCTTTCAGGCTTTCGCGGATCATTCGGTAATATGCGACG
ATCACCGCTTCGCAGTACGTCTCGAGCGGGTCTGGGGCGGAGACCCGGTGCACATGGAAATAG
GCGTCGTACTCCGCCTCCCGGTCCGACAGGCTCCCCGGGATGTCCGGATCTGCCGCTTGCGCC
TGCCATCGCTCGAGGATGGGGACGGCGAGGGGGGCGAGATGCTCGGCGAGCACCGCCAGGTCG
CCCTCCGGCGCATGCGCCAACAAGACCTCGAAGGCCTCGGCTGCGACCTTGGAGGTCTCGCCC
ATTCCGACGGCCTCGATGGCTTGGGGCAGCGGTAGATGGATGGTATATTTAGCCATGATTTGC
CCGAAGATTGCCGCTGCGTCGACAGATCTTTCGCGAGCCGGAACGCCATTTCCACTGCTCTGG
CTCTCAATATTGAATTGAGCCCTGGCGACTGCCATAGGCCCAGTCGCTCGACACAGTGTACGG
AGCGGCCCGATGCTTTCTCCTTTTTTAGTCCTGCACCGAATACTTCTGTTGGGCGCCAAAGAT
CCCTTGCCGAGACTGTCCGGCGAGATGTCGTGTGCGAAGCGTCCGCACGTCCAGCGGGCCCAT
GCGTTGCTAGAGCATAAAACGGTTCGATGCCTGGTCGAGAGGGAGACGCGAGGAGCCTCCCTT
TGGGACGGATGAGGAATTTCGTGACCGAAATGTCGGCAGGAACAGCGGCGCAGAAGCGGCGCA
TCGATGGGGAACCATGGGTTACGAAGACATTGATGATAATGTCGACGCAATCGCAATCGTCGC
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GATGAGCGGCCGCTTCCCCGGCGCGAGAAACGTCGAGGAGCTGTGGCAGAAGCTCCECGOTGG
CGTGGAATGCGTCGTCACCTTCACAZAGGCCGAGGCGCTCGCCGCGCGGGTGAGCCGCGAGAT
GCTCGCGAATCCCAGCTACGTGCGCAGAGGCGCGCCGCTCGACGGCGTGGAGCTCTTCGACGE
CTCGTTCTTCGGGTTCAGCCCGAGE ZAGGCAGAGAGCATGGATCCGCAGCAGCGCATCTTCCT
GGAGGTCGCCTGGGAGGCCCTCGAGTGCGCCGGTTACGACCCCGATGCCCATTCCGGGCCTAT
CGGCGTCTTCGCGGGCAGCGCCCCGAGCGGCTACCACTCCCTGGCGCAGTCCGACCCGGAGAT
CCTAGGCGCCCTCGGCCACTACCARA TTGACGCTGAACAACGACAAGGATTATCTCACCACACA
CGCCTCGTACAAGCTCAATCTGCGEGGCCCGAGCGTGTGCGTGCAGACGTCCTGCTCGACCTC
GCTCGTGGCCGTGGTCATGGCCTGCCAGAGCCTGCTCAACCACGAGTGCGACATGGCGCTCGC
GGGTGGCGTGGGGATCCATGCGCATCAGCGGAGGGGCTATCTGTATCAGGAGAACGGCATCTC,
TTCGCCCGATGGGCATTGCCGCGC ZTTCGATGTGGCCGCCAAGGGCACCGTGGGCGGCAGTGG
CATAGGCATCGTCGTCCTGAAGCGSTTCGCCGACGCGCTCGCCGACGGCGACCACGTGCACGE
GGTGATTCGAGGAGCGGCGATCAACAACGACGGCTCGAGCAAGATCGGTTACACCGCGCCGAG
CGTGCAGGGGCAGGCCGAGGTGATCEGCATGGCCCAGGCGCTCGCCGGCGTGGAGCCGCGATCA
CATCAGCTACATCGAGGCGCACGGCACGGGGACGCCGCTCGGCGATCCéATCGAGATCGCAGC
CCTCACGCGCGTGTTCCGGGCGAAGACCGCACGAAGGCAGTTCTGCGCCATCGGCTCGCTCAA
GACCAACCTCGGCCACCTCGATGCCSCCGCGGGCGTCGCCTCGCTGATCAAAACGGTCATGGC
CCTCGAGCACCGCGAGCTGCCCCCGAGCCTGCACTTCGAGCGTCCGAATCCGAAGCTCGAGCT
GGAGAGCAGCCCTTTCTACGTCAACACCCGCCTCACTCCGTGGCACGCGGCACGAGGTCCGCG
CCGCGCTGGCGTCAGCTCGTTCGGCATCGGCGGCACCAACGCGCACGTCGTCCTCGAAGAAGT
TCCGGCCCCGCCTCCEGAGCGGCCTITCGCGGCGTTGGCAGCTCCTCACCCTCGCGGCTCGCTC
CGAGGCCGGGCTCGCGCGGGCCACGECCGACATGATCGAGCACCTCGATCGCCACTCCGGCAC
ATCGATCGCCGATGTCACGTACACCAGCCACGTGGGGCGCCGGGCCTGGCCCTTCCGGCGAGT
GGTCGTCGGCGAGAGCGCCGCGGA T TCCGCGCCGCGCTCGCGAGCGAGGGCTCGCCGCGCTC
GATCTCGTCATGCCACGCGGCGAGGGAGAGGCCCGTCGTCTTCCTGTTCCCCGGTCAGGGAGC
GCAGCACCTCTTCATGGCGCGGGAGZTGTACGAGGTCGAGCCGATCTTCCGGCAGTCCCTCGA
CCGCTGCGCCGAGCTCCTGCGCGGT CCGCTCGGCCTCGATCTGCGGCAGGTCCTCTACCCCGE
CGAGGGGCAGCGCGACGACGCCGAS ZAGGAGCTCGGTAGGACCEGCGATCGCCCAGCCCGCGCT
GTTCGCCATCGAGCTCTCGCTCGCCAAGCTGTGGATGECCTGGGGGATCGTCCCCCAGGCGAT
GATCGGCCACAGCGTCGGCGAGTTCSCCGCGGCTTGTCTGGCGGGCATCTTCCGCGAAGAGGA
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CGCGCTCCGCCTCGTCGCCGAGCGGGGCCGCCTGATGCAACAGATGCCGCCCGGCGCGATGCT
GGCGGTGCCCCTCGCGGAGCCCGAGCTCGCCCCCTACCTCAGCGACGACATCTCGCTCGCGGC
GATCAACGGTCCGGCTCTCTCGGTGGTCGCTGGGCCGATCGAGGCCATCGACGCGCTCGCGGC
CGAGCTCTTGGACCACGGGCTCTCGTGCCGGCGACTCCACACGCGGCACGCCTTCCACTCGAA
GATGATGGCCCCCGTCGTTGACGCCTTTACCCGATGCGTGTCCGCGGTCGAGCGCCGCCCGCC
GTCAGGCCACTTCCTCTCGACCCTGACGGGCGGCTGGATCTCCCCCGAAGCAGCGACCATCCC
CGCATACTGGGCCCGGCAGCTCGTGGAGCCGGTGCGCTTCGCCCAGGCCGTGAGGCAGCTGCT
GTCCGAGTCGACGTGGCTCTGGCTCGAGCTGGGTCCGGGCCAGACCCTGAGCCCGCTCGTACG
GCAGCAGGCCCGCGCGGATGGCGGCCAGGTGGTCGTCGCCTCGCTGCCGCGCGCGAAGGACGC
GGGCGCCGACCACCTCGCGGTCATCGAGGCGCTCGGCCGTGTCTGGAGCGCTGGTGGGACGGT
CGACTGQAAGCGCTTTCACGAGGGCGAGGCGCGGCGGCGGGTGCTGCTACCGACCTACCCCTT
CGAGCGGCAACGATACTGGGCCTCTCCGCGCCACACGAGCGCTCCGCCGGAAGCGATAATCAA
GCCGCTCCTCGCGAAGAACCCAAACGTCGCCGATTGGTTCTTCCTCCCTGCCTGGCGGCGCTC
GGATCCTCCGGTCTCGTTCGACGCGCAGGCGGTGACCACGCGGCGCTCTACGTGGCTCGTCTT
CATCGGGGACGAGGGCCTCGGCGCGGCGCTGGTGGAGGGCCTCGCGCGGCGGGGGCACGAGGT
CGTCGCGGTGGTCACGGGTGAGAGGTTCGAGCAGACGGGCACGCAGCGCTACACGATCGATCC
CGCCGCGAATGGCGATGTTGCGTCCCTCTTCGCGCGGCTCGAAATCGAAGGGCGCATGCCGGA
CCGGATCGTCCATGCCTTCTGCACGTCGCCTGCGGACGGCGCGCGCATCGAGCGCGGAGCCGC
GCTGGAGATCGAGCGCAGGCTGGGCTTCGATAGCCTCCTCCTCCTCGCCCAGGTGATCGCCGC
ACAAAGGCATCCGAAGCCGCTGATGCTCGGCGTGATCACGACCCGGGCGCACTCCGTCATCGG
AACCSAGATCATCGAGCCCCTGCGCGCTCTGGTGCTCGGCCCCTGCCGCGTCATCCCGCAAGA
AATACCCCATGTCTCGTGCCGGAACATCGATATCGATCTCCCGGGCGAAGGCGGGCGCGCGGA
GATCGCGGCGCGCCTGATCGCCGATCTGGAGCGAGAGTCGCCCGACTCGGTGGTGGCCTACCG
CGGCGGCCGGCGCTGGGTCGAGAGCATAGAGCTCACCGATGTCGGCCGGCGGTCAGCTGGCGC
CGCCCCGCGCCTCCGCCAGCGCGGGGCGTACCTCATTACCGGCGGCCTGGGGGGCATCGGCCT
CGTGGCTGCAGAGCTCTTGGCCCGAGAGGCGCACGCACGGCTGATCCTGGTTGGGCGGACAGG
CCTGCCAGCGCGGCAGGGGTGGGACGACTGGCTCGCGGCGCACGGCGCGGGCGACGCGACGAG
CCGAAAGATCCTCCGGATCCGCGCGCTCGAGGAGGCCGGCGCCGAGGTGAAGATCGCCGCGGC
CG CGTCTCCGATTTCAATGCGATGCGGAGCGTCATCGAGGAGGCCCGGACGCGCTTCGGCCG
CAT:SACGGCGTCATTCACTCCGCCGGCATCGCGAGTGGAGGCATGATCCAGCTCAGGACGCC
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GATGGCGGCTTGGCGCGTGATGGCGCCGAAGGTCGGCGGCACGCTCGTGCTCGATGCGCTCCT
CCGGGACGAGCGTCCCGACTTCCTCCTGATCTGCTCGTCGTTGGCCTCGCTGGTCGGCGGCGC
CACCCAGATCGATTACTGCGCCGCCAACGCCTTCCTCGACGCCTACGCGCAGAGCCGCGAGGG
CGAGGAGGGATGCCGCGTCATCTCGGTGCAATGGGACACGTGGAGTGACGTCGGGATGGCGGT
GGACTTCAAGCTCCCGGCCGATCTCCAAGAGGGGCGCCGCGAGAGCCTGAAGCGGGGCATCAG
CTCGAGCGAGGGCGCCGAGGTGCTCGGCCGCATCTTGAGCGCAGGCATGAGCGGCCCGCTGGC
GATTTGCACGTCGGATCTACCAGCGTACAAGCAGTCTGTCACGACACGCCGATCGCAGCACGA
GCAAACTCCCGCCGCCCGGCCGATGCACTCGCGCCCAACGACCACGGGAGCCTATGTCG&TCC
CGAGACCGAGACCGAACGGCGCATCGCCGCGATCTGGCAGGATCTCCTCGGCCTCGAGCAGGT
AGGCGCAAACGACGATTTCCTCCAGCTGGGCGGCCATTCGCTGTTGGCCACGCAGGTCCTGTC
TCGCGTCCTGCAGACCCTCAAGGTGGGGATCTCGTTGCCGCAGTTCTTCGATGCGCCGACGGT
CGCAGGGCTTTCGCGCCTGGTCGACGCAGCACGGGCCGAAGGCGCCGGACCCGTCGCGCCGGC
AATCGGCCGTGTCGAGCGAGACGCCTACCGAATCAAGCCGCCCGCGGCCGAACAGGCCGCCCG
CACCAAGCCGTAACAAGAAGGGGATCGAGTCATGGAACCCGTCGGCGGCGTGGACATGAATCA
GCCCGCAAAGCAGCAGGAGACCTGCGTCTTCCCGACCTCCTTCGCGCAGCGGCGGCTCTGGTT
CCTCGACCAGCTCGAGCCGGGGAGCGCCGTCTACAACATGCCCGCCTCCTTCCGGACGCGCGG
GCCGTACGACGTCGACTCGCTCGTGCGCAGCGTGAACGAGATCGTGCGGCGCCACGAGTCGCT
GCGCACGACCGTCGATGTCATCGATGGCGAACCCGTGCAGGTGATCGCCCCCTCGCTGCGCAT
CGAGGTGCCCGTCGTGGACCTGAGCGAGATCGACGAGCCGGAGCGAGAGGCGGAGGCCCGGCG
GCTCATGGCGGAGGAGAGCCGCCGCCCCTTCGATCTCACGCGAGGGCCGCTGCTCCGAGCCAA
GCTGCTCCGGCTCGGCGAGGCCGATCACGTGCTGATCTTGACGATGCATCATATCGTCTCCGA
CGGCTGGTCGATGGACGTGCTGTTCAAGGAGCTTTCCACGCTCTACGCCGCCTTCCACGAGGG
CCGCCCGTCGCCGCTCCCGGAGCTGCCGATTCAATACGCCGACTTCGCGGTGTGGCAGCGGGA
GCTGCTCCAGGGCGAAGTTCTGGAATCGCACCTCGGGTACTGGAGAGAGCACCTCCGCGGCGC
CCCCACGCTGCTGGAGCTTCCGATGGACCGGCCCCGGCCGCCGGCGCAGACGTTCCGGGGCTC
CCAGCGCGCGTTCCGACTCCCACTCTCCCTGCAACAGGCGGTGCAGGCGCTCAGCCGGCAGGA
AGGCGCGACCCCCTTCATGACGCTGCTGACGGCGTTCAGCGTGCTGCTCTCGCGTTATGCGCG
GCAGAGCGATCTGGTGGTTGGCACGCCCATCGCGAATCGCACCCGAGCAGAGCTGGAGGGGCT
GATCGGCTTCTTCGTCAACATGCTGGCGCTGCGCATCGACCTCGGGGGCGACCCGAGCTTCCG
CGAGCTGCTCGGGCGGGTGCGGGAGGTGACGTTGGGCGCCTACGCGCACCAGGACCTGCCCTT
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CGAACGGCTGGTGGAGGAGCTGTCACCAGGGCGGAGCCCCAGCCACAGCCCCTTGTTCCAGGT
GTCCTTCACGTTGCAGAACACCCCGATGGATGCGACGAACAGAGCAGACATTGCATCGGGTGG
CGCGCCGCTGGTGGAAATGAAGGCGGCGAAATTCGATCTGATCCTGGAGCTCTCGGAATCGCC
GCAAGGGTTGCTCGGCACGTTCGAGTACAACACCGACCTGTTCGACGCCGGCACCATCGAGCG
GATGGCCGGCCACCTGGAGGTGCTGCTCTCCAGCGCCGTCGCGGCGCCGGATCGACCCATTGC
GGAGCTGCCGCTCATGGGGGCCGAGGAGCGCAGTCGGGTATTGGTGGAGTGGAACTCCACTGC
CGCGCTGTATCCCGAGGACCATTGCATGCACGAGCTGTTCGAGCAGCAAGTGGAGCGGTCGCC
CGAGGCGACCGCGGTGCTCCTCCAGCAGCAGACGTTGACGTATCGAGAGCTGAACATGCGCGC
CAATCAGCTCGCGCATCACCTGCGGAGCCTGGGCGTGGGCCCAGAGGTGCGCGTCGGGTTGTA
TCTCGAACGGTCAATCGAGACGGTCGTGGCGATCCTCGGCGTGCTCAAGGCTGGCGGGGCCTA
CGTGCCGCTCGATCCGACGTACCCCAGCGAGCGCCTCGGGCTCATGATCGCGGACGCAGCGCC
CTCGGTGCTGCTCACGCAGGCGTCGCTCCTCTCGAAGCTGCCGCCCCACGGGGATGCAACGCT
GGTACAGCTCGACGCGCTGCACGAAGCGCTCTCCAGGCTGCCACACCATACCCCGCGGAGCGG
CGTCACCGCCCAGAACCTCGCATACGTCATGTACACTTCCGGCTCGACCGGGCGGCCCAAGGG
CGTGCTCGTCGAGCACCGCGGCCTCTGCAACCTGCCCACCGTGCAGGCCAAGCTCTATGGAAT
CGCGCCGGGCGACAGGCTCCTCCAGTTCGCGCCGCTCTGCTTCGACACATCGTTCTGCGAGAT
CGCGCTCGCGTTGCTCTCGGGAGCGACGCTGGTCATGGGCACGGCGGACGAGCTTCTCCCGGG
ACCTCCGCTGGTCGAGCTGCTGAAGAAGCACGCGGTCACGGCGATGCTCCTGGCCCCTACCGT
GCTCGCAGCGCTGCCAGAACAACAGAGCGCGGCGTTGCCGCTGCGCGTGCTCACGATGGCCGG
TGAGGCGTGCCCGGCGGAGCTCGTCAAGCGCTGGAAGGCACCCGGACGGCGCCTGTTCAACTC
CTATGGCCCGACCGAGACGACCATTTGGGCAAGCTCCGCAGCGGACCTGTCCGACGAACGGAT
CCCGCCCATCGGCCGTCCGATTGCCAATACGCAAATCTACGTGCTCGACGAAGCGCTCGAGCC
GGTGCCCATCGGCGTGCCGGGCGAGATCTTCATCGGCGGCGTGGGCGTCGCCCGGGGATATCA
CGGGCGTCCGGACCTGACGGCCGAGCGATTCGTACCCGACCCCTTCGGGCAAACCAAAGGGGC
GCGCCTGTATCGGACCGGCGATCGGGCGCGCTGGCTGCCGGACGGAAACCTCGAGTTTCTCGG
TCGAAACGACGAGCAGGTGAAGGTCCGCGGTGTCCGCATCGAGCTGGAGGAGATCCGCGCGGC
GTTGCTCAAGCACCCGGCGGTCGCTCAAGCCGTGGCCGTGGTGCGCGAGGACACGCCGGGGGA
CAAGCGGCTCGTCGCGTATGTCGTCGGACGCGGAGGAGCGCGCGTGACCGCCGCGGAGCTGCG
CCAGTCCGTGAGCGAGCGATTGCCTGCGACCATGGTGCCATCGTCCTTCGTGGCGCTCGACGC
CTIGCCCCTGACGCCGAATGGCAAGGTGGACCGCCGCGCGCTGCCGGAGCCCGAGCAGAGCGC
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CGGCGGCGAGGACCACGTCGCGCCCCGCAACGCCGTCGAGGAGGAGCTCGCCAGGATCTGGGC
GAGCGTCCTCCGGCTCGAAAGGGTCGGCGTCCACGACAACTTCTTCGAGATCGGCGGCGACTC
GATCCTGAGCATCCAGATCGTGGTGCGCGCGCAGCAGGCAGGGCTGCGCCTCACCCCGCGTCA
GATGTTCCAGCACCAGACCATCGCCGAGCTTTCGACCGTGGCTAGAGCCGTCGAGGCGGTCCA
CGTCGAGCAGGACCCGGTGACCGGTCCCGCGCCGCTCACGCCGGTGCAGCGCTGGTGGCTGGA
GCAGGAGGCGGCCGAGCCGCACCACTTCAACCAGTCGATCTTCCTCGAGGTACGCGAGCGGCT
CGACGAGAGCGCGCTGGAGCAGGCCATCGCGCATCTGATCGACCACCACGACGCGCTCCGGTT
GCGCCTCGCGCGCGACGAACGCGGCGCCCACCAGGTCTTCGCCGCGCCGGGAGGCTCGACCCC
ATTTCAGCGCGTCGACCTCGGGGCGCTGCCCAGCGCCGAGCAGATCTCCGCCATGGAGAAGGC
CGCGAGCGAGGCGCAGGCGAGCCTCGATCTGGCCGCGGGCCCGGTCGTCCGCGCCGTGCTCTT.
CGACCTCG GCGAGGTCGCCCCGCP‘CGCCTGCTCGTCATCGCCCACCATATTGCGGTCGACAG
CGTCTCCTGGCGGATCCTGCTCGA;uATCTCTTTGGGGCCTATGAGCAGGCGCGCCGCGGCGA
GGCCGTACGCCTGCCGCCCAAGACCACGTCGGTCAAGCGCTGGGCCGAGCTGCTCACCGAGCA
CGCCGGCTCCGAGGCCGTCAAGGCGGAGCTCGGCTACTGGCTCGACTCATCGCGACGAACGGT
AGCTCCGCTGCCCGTGGATCGACGGGCCGGCGAGGACGTGTGGGGCTCGGCGCGCCACATCGT
CGTCTCGCTCACGCCGGAGCAGACGuAGCAGCTCCTGCGCGAGGTGCCGCAGGCGTACCGCAC
ACGGATCGACGACGCGCTCCTCACTGCGTTCGCGCAGGCCATCGCTCGGTGGACGGGCTCGCC
GGCGGTGCTCCTCGACCTCGAGGGTCACGGGCGCGAGGAGCTCGCCGGCGTAGACCTCACGCG
CACGGTCGGCTGGTTTACGGCC TGTACCCGATCCTACTCCGCGTCGACGCGGCGGATGCGGG
TGAGGCGCTCAAATCGATCAAGGAGCAGCTCCGCGCCGTGCCAGGCCGCGGGCTCGGCTACGG
CTTGTTuCGTTACCTTCGGTCCGA*ACCATCGCCGAGGTCCGCGCGTTGCCGCAGGCCGAGCT
CTGCTTCAACTACCTCGGCCAGCTCCATCAGGCGATCCCCGAGGCT GCACCGTTCCGGCCGGC
GCGCGAGTATCAAGGCTCuGAGCGCAGCCCCGGCGCCCATCGCGCCCACCTCATCGAGGTGAA
CGCGAGCATCGCCAATGGGCGCCTGTACGCCACGTGGACGTACAGCGAGCGCCGCCACGAGCC
CGAAACCATCGAGCGCGTCGCGGCGAGCTTCGTCACGGCGCTCCGCGCGCTCATCGCGCACTG
CACCTTGCCCGAGGTCGGCGGCAACACGCCTTCCGACTTCGACAAGGTGCGCCTGCGCCAGGA
GACCATCGATGCTCTCGACGCAATCGACGCGGGCCCCGGGCCGTCTGCGAGGGGGAGCCGAAT
CGAAGACGTCTACCCGCTCTCGCCG“TCCAGGAGGGCATCCTGTTCCACACGCTCTACGCCAC
CGATTACACGGCGTATGTCGAGCAG TTCCACTGGACGCTGGAGCGCGATTTCGACGCCGAGGC
GTTCACCCGCGCCCTCCAGGACCTCCTCGCTCGGCATGCCGCCCTGCGCACGTCGTTCGCCTG



10

15

20

25

30

35

45

55

15

25

WO 0022139 PCT/US99/23535 .

GGAGCGCCTCGATGCTCCACTTCAGATCGTCCGCACGGGCGCGGTCCTCCCCGTCGAGCACCA
GGACCTACGCGGCCTCGCCGCGGAGGAGCAGACCGCGCACATCTCCCGTTACGTCGAGGCAGA
GCGCCAGCGCCGGTTCGATCTGCGAAAGGCGCCCCTCATGCGCGCCGGGCTGCTCCGGCTCCG
CAAGGACGCCTGGTGCCTCGTCGAGACCATCCACCACCTGATCCTGGACGGCTGGTCGACACA
AATCTTGCTCAAAGAAGTGTTCACGCTCTACGAGGCGCACCGCGGACACCGTGGGCATCTCGC
GCTGGAGCTCGAGCAGCCGCGGCCCTACGGCGATTACATCGGCTGGCTCGCGAAGCAGGACCA
GGTGCGCACCGCGGCCTTCTGGCGGCGCGAGCTCGAGGGCTTCTCCGCGCCGACGCCGCTCGG
CGTCGACCGCGCTGTGCCGCACGACGACGGCGGCCCGCGGTTTGGTTGGCGCCGCATCGCCCT
CTCGGGCGACGACGCGGCCCGGCTCGCCGCCTTCGCGCGTCAGCATCAGCTCACGATGAGCAC
GCTGGTGCAAGGCGCGTGGGCGCTGCTCTTGTCACGCTACAGCGGCGATCCCGACGTGCTCTT
CGGTATGACCGTCTCGGGCCGCTCGGCGCCGATTCCCGGTATCGAGCGCATGACCGGCCTCTT
CATCAACACCATTCCGGTGCGCGTGCGCGAGCCTGCCGACGCGTCGGTGCTCGCGTGGCTCAA
GGCGCTCCAGGAGCACGAGGCAGAGCTGCTCGAGCACGAGCACAGCCCGCTGGTCGAGGTCCA
GGCCCATAGCGACGTGCCGCGCGGGACCCCGCTCTTCGAGAGCCTCGTCGTGTTCGAGAACTA
CCCGGTGCAGGTCATCTTCGAGGCCCCTCCGGTCGAGGGGCCGACGCGCGCGGAGGAGGGCCT
CCGCATGATCGATGCGCAGTATATCAGTGATCCACCGTATCCGCTGACGGTCGTCGCGGCCTT
CCATGGGACGCTTTATCTCAATATTGGCTACGAGCGCCGCCGGTTCGACGACCAGGCCGTCGA
ACGuATGATCGGGCACGTCACGACGCTGCTCCGGGGCTTCGTGCAGAGGCCCGAGACGTCGGT
CCG;GATCTGCCGTTGCTGACGGCCGAGGAGGAGCGCACCCAGCTCCACGCGTGGAATGCCAC
GCCCqCGCCGTATCCCGAGGGCCATTGCATGCACGAGCTGTTCGAGCAGCAAGTGGAGCGGTC

CCCCAGGCGACCGCGGTCCTCCTgCAGCAGCAGACGTTGACGTATCGAGAGCTCAACATACG
CGCCAATCAGCTCGCGCATCACCTGCGGAGCCTCGGCGTGGGCCCAGAAGTGCGCGTGGGCTT
GTGTCTCGAACGGTCGATCGAGACGGTCGTGGCGATCCTCGGCGTGCTCAAGGCAGGCGGGGT
CTACGTGCCGCTCGACCCGACGTACCCCAGCGAGCGCCTCGGGCTCATGATGGAGGACGCGGC
GCCCTCGGTGCTGCTCACGCAGACGTCGCTCCTCTCGAAGCTGCCGCCCCACGGGGATGCAAC

-GCT-aTACAGCTCGACCCGCTGCACGAAGCGCTCTCCAGGCTGCCACACCATACCCCGCGGAG

CGC:GTCACGGCCCAGAACCTCGCATACGTCATGTACACTTCCGGCTCGACCGuGCGGCCCAA
GGC:JTGCTCGTCGAGCACCGCGGCCTGTGCAATuTGCCCACCGTGCAGGCCAAGCTCTATGC
AAT-uCGCCGAGCGACCGuCTCCTCCAGTTCGCGCCGCTCTGCTTCGACACATLGTTCTGCGA
GATCqCGCTCuCGTTGCTCTCGGGAuCGACGCTGGTGATGGGCACGGCGGACGAGCTCCTCCC
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GGGACCTCCGCTGGTCGAGCTGCTGAAAAAGCACGCGGTCACGGCGATGCTCCTGGCCCCTTC
GGTGCTCG;AGCCCTGCCAGAACAACAGAGCGCGGCCTTGCCGCTGCGCGTGCTCGCGATGGC
CGGCGAGGCGTGCCCGGCGGAGCTCCTCAAGCuCTGGAAGGCACCCGGACGGCGCCTGTTCAA
CTCCTATGGCCCGACCGAGACCACCA”TTGGCCAAGCTCCGCAGCGGAC”TGTCCuACGAACG
GATCCCGCCCATCGGCCGTCCGATTGCCAATACuCAAATCTACGTCCTCGACGAAGCGCTCGA
GCCGGTGCCCATCGGCGTGCCGGGCGAGATCTTCATCGGCGGCGTGGGCGTCGCCCGGGGATA
TCACGGGCGGCCGGACCTGACGGCCGAGCGATTCGTACCCGACCCCTTCGGGCAAACCAAAGG
GGCGCGCCTGTATCGGACCGGCGATCGGGCGCGCTGGCTGCCGGACGGCAACCTCGAGTTTCT
CGGTCGAAACGACGAGCAGGTGAAGGTCCGCGGTATCCGCATCGAGCTGGAGGAGATCCGCGC
GGCGTTGCTGAAGCACCCGGCGGTCGCTCAAGCCGTGGCCGTGGTGCGCGAGGACGCCCCGGG
GGACAAGCGGCTCGTCGCGTATGTCGTCGGACGCGGAGGAGCGCGCCTGACCGCCGCGGAGCT
GCGCCAGTCCGTGAGCGAGCGATTGCCCGCGACCATGGTG&CGTCGTCCTTCGTGGCGCTCGA
CGCCCTGCCCCTCACGCCGAACGGCAAGGTGGACCGCCGCGCGCTGCCGGAGCCCGAGCGGAG
CGCCGGCGGCGAGGACCACGTCGCACCGCGCAACGCCATCGAGGAGGAGCTCACACGAATCTG
GGCCGACGTACTTGGGGCAAAGCGGGTCGGTGTGCACGACAATTTCTTCGATCTCGGCGGCCA
TTCCCTGCTGCTCGTCCGGGTGCATGATCGGCTCGGCCAGCGGTTCGATCGGCCGCCCTCGAT
GGTCGACCTCTTCACCTATCCGACCGTGGCGTCGCTCGCGCGGTTCCTTGGCGAACGGGCGAA
CGGCAAGCAATCGCCGAGGGAGGCCGCGGCGGACGTCACGGAGCGCGGCCGGCGCCGCCTGGA
GGCGCGGGCGCGGCGGGCGAAGGCCATCCGTGG"CCGACCTGACCCGGGCACCCT”CCAAGCC
CCGC”GTTCCTCGCACATCCGCCGC”TCGAGCuCCGCGTCCAGCGCCGCCGTTCGCCGACGAG
GAGGCGCGAGACGACGGTCCAAGGCCTT"GTGGGCTCTTTGCCCCGCAATCCGGAAGCTGCGC
GGCAGTTCGTCGCCCCTGCAATGCTGCCATTGTAGAGCTCCTCCGCTCGCCGCGGCCTCTTTT
CTTGCGGCCCGTCCGCGATTGACCTCACATCCTGATCCCTTCTTGCGTCGTCCAGAAACTGAT
TGACGGCCAGCGCCGCGCTTGAGATCTTCCGGCGCGCGGCGATTTCATCGCTCCGGCGCGCCG
TGACTGTCACCTGCGAAGGGATTATAATGAAACATAACATTGGGTGGCTTCTACCCGCCGCCC
TCGCGACGCTTGCCTTCGTCCCGGCCTGCAGCCCGAATCACGGTGAGGATGCGCCCTCCGTGA
CGTCAGCAGAGAGCGGCGCGGCGCCGAGCGCTGACTGCGTCGCGCTCGGGGCGAAGCTCCAGG
CGGCGCTGGACGGCGCCGCCGCCGCGCAAAAGGCTCCGGGAGCCGCAGCGGCGGTCCAGAGCG
GGGACTGTGTCTGGCGGGGCGCCACGGGCGTCTCGGACCTGGTCGCGAGCACGCCGACGAAGC
CTGGAGATCTCTTTCGGATCGGCAGCATCACCAAGACCTTCGTCTCTACGCTGATACTCATGC



10

15

20

25

30

35

45

55

15

2¢C

WO 60722139 PCT/US99I235;55

61

TCCGGGCAGAAGGCCGGTTGTCGCTCGACGACGCGGTGTCGAAGTATGTGAAGGGCATCCCCG

CCGGCGACCAGATGACGCTGCGCCAGATCCTCGGTCACACGAGCGGGCTCTTCGATTACACGT

ACAGCCCGGCGCTCGGCCAAATGATCGAGGTGGATCCGACCCGCGCCTTCGCGCCGGCACAGC
TCATCGCCbTCGCCACGGCCGAGGPuCCGTATTTCGCGCCGGGCGCGGGTTTTCGCTATTCGA

'ACACCAATTACATCGTGGCCGGCCTuGTGGCCuAGGCGGTGTCGGGCGGGACGCTCGCCGGGC

TGCTCCGCACGCGCATCCTAGACCCTGTGGGCCTCGCGCACACGTATCTGGACGGCGCCGAGC
CGCCGGTCCAAGGGCTCATCCGCGGCTACGGCGACTACGGCGCGGGCTTGGTCGACATCACCG
ACCAGCTGTCGCCCACCGAGGCGTGGGCCGCCGGCGCCCTGGTGTCGAACGTCGATGACCTCA
ATCGCTTCTTTGCCCTGCTCATCA”CCACGAGCTGCTCTCGTCGGACGAGCTTCAGGACATGA
CCACCTGGACCCCGACGATGTGG’-CLACGAGCCCGGATATGGC”TCGGCCTCATCGAGCGCG
ATTCTGCGCTCGGCTCCCTCAACG""CACTGCGGAATCATCTGGGGCTTTCAATCGGCGTCGT
ACGGGGTGCCCGGCCGCGGCGACG;uATCACCGCGCTCATCAACCGGAGCGACGGCGACGCAG-
CGCGGCTCGTCGACGAGCTCGCGAAGGTCGTGAAAGAGCGCTGATCGAGGCGGAATGGGAGCG
CTTCGGCGGGTGGTGATGGCGCCCGGCGCTCAGAACGCGACGCGCAGCCCCGCGCTCAGCGGG
CCTGCGCCGGGCGACGCGGCCACGGCGCCCGGACCGACGAGGAGCCGCGCGACGGCGGGCGCG
CTCGGCGCGTCGTCTCGCCGCACCCGCCGCTTGCCGAACACGTAGAGCGGCAGGCCGACGGCG
ACCCCGGCCACCCCGCCGAGCGCGGTGGCGATCGCCACCTCGGA”GCCTCGGCGCGCGCGGCG
CTGCTGTCGTCGTGGCTCGCGAAGACCAGCACCGCGCCGCTGAGGATGGC”GCGCCGCCCAGG
GTCGTGAGGACGAGCC”CGAGATCALCATCACCGGGCTGTTCCACTCCGTCGTCCGCTCCTCG
AAGTCGCGGAACGCCGCCCTCGCCGCCGCGAGCTCCAGCTCGATCCGGCGCTGCTCGGCGCGC
CGCTCGTCCGCGGAGCCGATCTCGTGGACGCGGCGGGCCTGGCCCTCCAGCGCCGCGATGCGC
GCCTCGTGCGCGGCGGCGGTCTCCTCCCACGTGGCCCCTGGCGGGACCCCCGCCACGGCCGGC
GCGACAGAGGGCGCCGACGCCGGGGTCGAGGCGGGCGCCGCGGGCGGCTCCGCGGCCACGGAA
GGCGCCGCCGCCGCGGGAGGCGCGGGCGGCTCCGCGGCCACGGAAGGCGCCGCCGCCGCGGAA
GGCGCGGGCGACTCCGCGGCCACGGAAGGCGCGGCCGCCGCGGGAGGCGCGGGCGGCTCCGCT
GCAACGGAGAGCGCGGGCGCCGCGGCAGCCAGGCCCAGCGCCCACGCGACGACACGACGGCGC
GCCGCAACCGCGCGCGGGCGCGCGAAGCGGAGGTGGACCTGCTCCATGCGCGCAGCGTCGCCC
CTCGACAGGGCCGGGTCAAGGCGCGGGAGTCCGAGAGCACGAGACCTCCGCGCCGCAGGAAAC
AGGCGCGCCGGCGGCCCGCGCGGCGGCTCGCCGCTCACCCCTCGCGCGGCCGGCCGCGGCGCC
GCCTCCCCTCCCCGGCGGGCCGCGCGTCGGCGGCCACGCGGAGCAGCTCCTGGAAGTGCCGCT
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CCACCGGGCCGAGGTCGATGCCGTCCATGAACGACGTGAACGCGAAGTACGGCAGCAGCGTCT
GCCAGGCGCGCAGCCAGCCCGGGAGSTAGCGCGGCCGCTCCAGCACGCCGGCGGCGCGCAGCT
CCGCCAGCACCGCGATGTCGTCGAGCGCGATCCGGCCGCACACGAGCAGCTCCACCTCGTCGC
GCAGCCCGCCGCGAAGGACCGCGGCCAGGAAGGCGTAGACCTCGAGCAGCCCGGCCAGGTAGC
AGGCGTCCTTGGTGAACGGCGCGCCGCCCTCGACGAGCCCGCCGCGGCACACGCGCTGGGCGT
CGAAGTAGGCGTCGCGGCGCTCGGCGCCGCGCTCGCGCAGGTGCCGGTACAGGTCGAGGAAGC
TCGCGCCCTGCTCGGCCATGTCCACGAGCCGCACCCGCTCGGCGAGCCGGGTGAGGCGGCCGA
TGGAGAGCGAGCGGCTGTAGAGCTCGGCGAAGATGGCGAGCCCCTCCTGCGTGCGCGTGGTGC
GGGGGCCGCCCGAGCGCAGGAACGCGCACCGCGGCTGCGCCGCGCCGTTGTGCGCGGTGAGCG
CGTGCGTCTCGACCTCGTGGTGCCACAGCCCCTCGGCCTCCCACGCCGCGAAGGTCGCCTCCG
GCCGGATGCGGACCCGGCTCATGCCGGCGACCACCTTGGCCGTGACGCGCGGGTCGACGGTGA
TCTCGAGGTCGAGCCGCGGCGCCCGGCCGGCCACGCGGGCGGCGAGCATGTCCCGGAGCGCGC
CGGCGTCGAGCGGCTCCTCCTCGGGATCGCTGGCCTCGTCCCAGCCGTGGACGCGCAGGCGCT
CGGTGAGGTGCTCGGCGAGGTCGATGTTCCTGAGCGAGCCGCCGAAGAACCGCGAGCGCGCGC
CGCCGTAGAGCTCCTGCGACCGCGCGGAGAACGCGCGGGTGCCCGCGGCCTCGAGCAGCTCCG
CGGCCTGGATCTGCGCGCGGACGTTGTCCCGCAGCCAGCCGAGCGCCGGCGCGTCCCCGTCGA
TGGCCCCGAGGAGCTCGCGCAGCTCGGCGACGCGCCGCGCGAGGCCGTCGCGATCGACGCGGT
ACTCGACCTCGGGGAGGCGGTCCTCGCCGGCGGCGAAGAAGCGCTCCTCCACCTCGCGCGGCC
AGGCGATGTCCTCGAGCAGCTTGAGGGCCTTGCCCTCCGCCAGGCGGCCGCCCACCCGATCGA
GCTGCTCCAGCACGGCGCGGTCGATSCTCATCGAGCGCAGGATCGCCGAAACCGCGAGACGCC
‘GGAACCGTCATTCCCTCGACGAGGCAGCGATTGCCATGTTCCGTCGCTTTTTGGAGCGCCGTC
GTCGCGCTCGCCTGCGGGCTCCGGCGATCCAGCGCGGTTGCATGCAGCGAGGGTGTTCCGGGG
CTGGCTCGAGAGCGTCCTTTGGCCCACACCCGAGACACGAATGCTCCGCGCCGAGCGCGGTTG
'ACCGTGGACCCGCCGGAGAGCCGATGATACGGTCCGGCCGATGTCGGAGAGTGTAGCTCAACT
CGAAGAACACCGCGCGGCGCTCACCGGACACTGCTACCGGATGCTGGGTTCGGTGGTCGACGC
CGACGACGCCGTCCAGGAGACGATG3TGCGCGCCTGGCGGAGCCTGGATAAGTTCGACGGGCG
CTCGTCGCTGCGCACCTGGCTGTAC:GCATCGCGACGAACGTCTGCATCGACCTGCGGGCCGA
CCGCGCGCGCCGGGCGCGCCCCATCGAGGAAGGCCCGGTCGGCACGGTGGACGACGCGCTCGA
GACGCGCCCGCGCACCCACTGGCTGGAGCCCGTCCCCGACGCGCACGCCCTGCCGGCGGACAT
CGACGCCGCGGAGCGGGCGATGCTC3GCCAGAGCATCCGCCTCGCGTTCGTCGCGGCGCTCCA
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GCACCTGCCGCCGAAGCAGCGCGCCGCGCTGCTGCTCACGGAGGTGCTCGGCTGGTCCGCCGC
GGAGGTCGCCGACAGCCTCAACACCTCGGTCGCCGCGATCAACAGCGCGCTCCAGCGCGCGCG
GGCGACGCTCGCGAGCCGCGATCTCGGCGACGCGCGCCCCTCGCTGCCGGAGCCGCAGTCCGC
GCTGCTCGACCGCTACGTCAACGCCTTCGAGCGGTACGACGTCGACGCGCTCACGGCGCTGCT
GCACCAGGACGCGACCCTGTCGATGCCGCCGTTCACCCTGTGGCTCCGCGGCCACGAGTCGAT
CCGCGCCTGGCTCGTGGGCCCGGGAGCGGGCTGCCGCGGGTCGCGGCTCATCCCGACGGCGGC
GAGCGGCTCGCCCGCGTTCGCGCAGTATCGCCCGGCGCCGGAGGGCGGCCACCGGGCCTGGGC
GCTCATCGTCCTCGACGTCGCGGGGGACCGCATCGTCAGCATGACGTCCTTCCTCGACACCGA
GACGCTCTTCCCGCGGTTCGGCCTGCCGCTCGATCTACCGGCCTAGCCGCGGGCGCCCTGCCT
GCCTCGCCGCGGGTGCCCTGCCTGCCTAGCCGCGGGCGCCCGGCCTGGCCACGGGCGCCCGGC,
CTGGCCACGGGCGCCCGGCCAGCGACGGGGCGACGATTTTTTTCTGAGCGACCGATGAGTCCT
GACGGGGCCGGGGGTCTACGGGGGTGAATCCAACACGGAGGCACCCATGACCGTGACCATCGC
CAGCATCGATCATCGTGACCAGGACCTCATGACCGGGCCCCAGGCCAAGGCGCCGGCCCGCGC
GGCGGCGCCCGACGCGGCGCCGTCCAGGCGAGCCGTGTGGGCGGGCCGCGTCCTGAGCGGGCT
GGCCACGCTGTTCCTGACGTTCGACGCCGCGGTGAAGGTGCTGAAGCTéTTCCCCGCGGAGGC
GTCGACCGCCGAGCTCGGGTTCCCGGCGCACCTCGTCCCCACCCTCGGCTACCTCCAGATCGC
TTGCCTCGTGGCCTACCTGATCCCGCGCACCGCGGTGCTCGGCGCGATCCTGTGGACCGGCTA
CCTGGGCGGCGCGATCGCGATCCACGTGCGGGTCGAGAACCCGCTCTTCAGCCACACGCTCTT
CCCCATCTACGTCGCCGCGTTCCTCTGGGCGGGGCTCTGGCTGCGCGACCGCCGCGTGCGCGC
G TGACCGCGAGCCCGTCGTCGCAGGGCCGATGAGCTTCACGTTTCACGAGAGTCCATCACGG
TAAAAGGAGAAGCGAGCCATGACCACAAAGAACCCCCGCAAGCTCTTCGTCAACCTGTCCGTC
CGCGACCTGAAGCGATCGATGGAGTTCTTCAGCAAGCTCGGGTTCGAGTTCAACCCGCAGTTC
ACGGACGAGAAGGCCGCCTGCATGGTCGTCAGCGAGGAGGCCTATGTCATGCTCCTCGTGGAG
TCGTTCTTCAAGACGTTCATGAAGAAGGAGATCTGCAGCACGAGCACGCACACGGAAGGGCTC
TTCGCGCTCTCGTGCAGCAGCCGGGCCGAGGTCGACGACATGGTGAAGAAGGCGGTCGCGGCG
GGCGGGTCGCACGCGATGGATCCGCAGGATCACGGCTTCATGTACGGGTGGAGCTTCTACGAC
GTGGATGGCCACCACTGGGAGGTCATGTGGATGGATCCCAAGGCGATCCAGCCGTAGCCGACG
GGG:TGGGCGCGCCGCCTGGAAGAGCCCCCGTGAGGCGGGGAGGCGGGAGGATCACCGTCTTC
GTAGCCCACAGCGATGCAGTATCCGTCGCGCTTCGTATCGAAGCACGGCTGTTACGGGCGCGT
CAGAGCGCGTCGCAGGTGATGCCGAGCCGCAGCAGCGACACGGGCACGAGCGTGGCTCCGATG
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GAGATGAGCCGAGTCTCGCCCATGGTCTCGGGGTCATGAATGGATGAGTAGGGGACTCGCTCC
TTCGTCACGTCGTGCTCGACGGCGACGGCGAGGCCGAGCTCGAAGTGCACGGGGCCTGGACCG
AAGATCCAGCTCGCCCCGGCGCGAGCCCCGACGAAAAGCGTGTCGCCGTCGACGCCAGGGCCG
TCGTCCCAGCCGGGCGATCCCACCGCGGTGTAGGTGTGTTTCCCGAAGGAACCCGCGAGCGAG
AGTCGAAGTCCGACCGGCGCTCGCCACGCGACGCCCGCTGTCGCGCCGACGCCGCCGAAGCTC
TCCCCGAAAGGCTTATCCCCTGTCTCGATGAAGCCACCCACCTCGATGACGCTGATGCGGTAC
GTGAGCGCGAGATTGAGGTGCACCCCAGCGCTGTCCGAGCCCGAGTAGAGGCCGGCGCCCACC
TGCACGCTGAAATCCATGCTCGGCGCGGATCCGCGCGCAGGAGCGACGCCAGGGGCGCTGCCC
TCCTGCGCGCGGGCCGTCCCGACGCAAAGAAAGAGGGCTGTCGCGAAGAATCCAAGCGAGATC
GATCGAAGTGAGCGCATGTCGGGCCCTGGAGCATCCGCTGTACCAGGTGCGTCGTATTCATGC

' GGCGCGCCGCCGGGCGCCGCCGCGCTGGCCTGTCCGACGCGAGATCACGAATCCGCCATCGCT

CCCCTGGGCCGCCGGCCGCTCTGGTTCGCCTGCGGGCGTGCGCCGGCGCTCGTGTGGCCCATG
GCAACCTTGTCGCGGTGTCGCTCGAACAGCACAGAGAGTATCGCGTCCGCAACAACCGCGCGA
CCCGGCGAGACGCTCGTGGGGCCCCCTGCCTCCCCACTTCATCATAACGCCATCAGGAGCACT
CGACATTTCATTTCTTCACCTCCACTGGCTGAGGGCGACGGTGCTCGTCATCGGCCGGTTGCT
CTGGCGGTTGCTCTGGCGGGGTTTCTGACGCCCGGAACTAACGCTTCGAGCGCTCCCCCTTGC
TCTCCCGTTCCTTCAGCTCCTCCAGCAGGTCGTCGAGGCGCTCGTAGCTGCCTTCCCAGAAGC
GGCGGTAGTTGTCGAGCCAGCCGCTGGCGTCCTCGAGCGGCTTGGCCTCGATCCGACAAGGCC
TCCGCTGCGCGTCGCGGCCGCGCGAGATCAGGCCCGCTCGCTCCAGCACCTTGAGGTGCTTGG
AGATCGCGGGCTGGCTCATCGCGAACGGCTTCGCCAGCTCGGTCACCGACGCCTCGCCGGACG
CGAGGCGCGCGAGGATCGCTCGCCGTGTCGGATCGGCGAGCGCAGCGAACGTTGCGTCGAGGC
GCTCGGACGGGGTCATTGCATAACTCCTTGGTATAAAAACCAGTTAGTTATACAACCTGGGGC
CCGGGCGGTCAAGCCTCCAGGCGATGGCGGTTCGGCCCGGGGGCTCCGCTCGCGGCACGCGCG
CCGCGCGGCTACGTGCGCGGCGCGGTGAGCACGTCCTGCAGCGTGGCGCCGACCACGGGCTTG
GTCAGGTGCAGGTCGAAGCCGGCCCGCCTGGACCTGGCCTGATCGTCGGGCCCGCCGTAGCCC

‘GAGAGCGCCACCAGGTAGAGCGCTTCGCCGCCGGGCGCGGCCCGCGCCCGGCGCGCGACCTCA

TAACCGTCGATGCCGGGCAAGCCGATGTCCACGAAGGCCACCTCGGGGCGCA?CTCCAGAAGC
TTCTTCACGCCCTCCAGCCCGTCCACCGCCACCGTCACCTCGTGCCCCAGCGCCTCGATGTAC
GCCCGCATCACCCGGCGCACGTCCTCCGCGTCCTCCACGACGAGCACCCGGCGCCGGTCAGCC
GCCGCCTCGGGCGCCTCGGCGCGCTGCGCCGGAGGCGGCGGCGGCTCGTCGCGCTGCGCCGGA
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GGCGGCCCCTCGCGCGGCGGGGGCGGCCCGGCGCTCGGGGCAGGCTGCGGCGCCGCCCCGGGG
CCGAGCGGCAGGCGCACGGTGAACTCGCTGCCCTGGCCCGGCCCGGCGCTCGCCGCGGCCACG
CTGCCGCCGTGCAGTTCCAGGAGCCGCCGCACCAGCGTGAGCCCGAGCCCCAGCCCGCCCGTG
CTCCGGTCGATGGTCTGGTCGACCTGCGTGAACAGATCGAACACCTTCTCGAGCATCGCCGCC
GGGATGCCGCGGCCCGTGTCGCGCiCCCGCAGCACGGCCTCGGGCGCGCCGACCGCCGCCTCG
CGCGTGAGGCGCACCGAGATCGAGCCCCCCGGCGGGGTGTACTTCGCGGCGTTGGTCAGGAGG
TTCGTCACCACCTGCTCCAGCCGCGTCGCGTCGGCCCGCATGCCGAAGTCCCCGGGCCCCACC
GACAGCGACACGTCATGGCGCCGGGCCTCGACGGCCGGCCTCACCGCGGCGGCGGCGCTCTGC
ACCACCGCCGCGAGATCGACGTCCTCGAGGCGCAGCTCCACCGTGCCCCGCGTGATGCGCGAC
ACGTCGAGCAGATCGTCGACCAGCCGCACGAGGTGGCCCATCTGCCGCCGCGCGATCTCCCGG
TAGCGCGCCGACGCGGGCCCGTCG:CGTCCGCGTCGTCGAGCAGCGTCAGCGACAGGCTGATC
GAGGCCATCGGGTTCCGGAGCTCGfGCGCGAGCATCGCGAGGAACTCGTCCTTGCGCTGATCG
GCGAGCTTCAGCGCCTCGACGAGCGCCTCCACGCGCCTCCGGGCGCGCACCTGGTCGGTCACG
TCGAACGCGAACACGAAGACGCCCTCGACCGCCCCGTCGCGATCGCGCATCGGCTGGTAGACG
AAGTTGAAGAACACCTCCTCCGTCGTGCCGTCGCCCCGGCGATCGAGCCGCACCGGGAGCTCC
TTGCCGACGATGGGCTCGCCGGTGCGGACCACCGCGTCGAGGAGCTCCCAGATGCCCTGTCCC
TCGAGCTCGGGGAGGGCGGCCCGGATGGGCTCGCCCACGAGCGATCGACCGCCGACGAGCCGC
TGGTAGAGCGGGTTGACCACCTCGAAGACGTGCTCCGGCCCGCGGAGGATGGCGATGGGCCCC
GGGGCCTGCATGAAGAGGTCGTTCAGGTACTGGCGCTGCCCCTCGGCCTCGCGCCGGCGGCGC
GCGAGCTCGACGTGGATGCGGACC:GCGCGAGGAGCTCCTTCGCGGAGAACGGCTTCACGAGG
AAGTCGTCGGCGCCGGCCTCGAGGCTGTCGACGCGCGCCTCCTCGCCCGCGCGCGCGGAGAGC
ATCACCACGGCGACGCCGCGGGTGCGATCGTCGGCGCGCAGCGCCCTGAGCAGGCCGAAGCCG
TCGAGCCGCGGCATCATCACGTCGGTGAGCACGAGATCCGGCGGGTGGGCGCGGGCGCGCTCC
AGGGCGGCCCGACCGTCGGCCACGGCCTCCACCGTCCACCCCTCCGCCACGAGCAGCCGCAGC
GCGTACTCGCGCATGTCCGCGTTGTCGTCGGCGACGAGGACGCGCCCCGGCAGCCTCCCGGCC
GGCCCCTCGCCCGCCGGCCGGGACGéCGGCGCCTGCTCGCCGCGGAGCCACTGCGCGGCCTCG
TCGAGGAAGGGCGCGGCGTCCCGC:CCCCCGCGGCCGGCGCCGAGGCCGGCGCGAC

or its complementary strand,
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(b) DNA-sequences which hybridise under stringent conditions
to regions of DNA-sequences according to (a) encoding proteins

or to fragments of said DNA-sequences,

{c) DNA-sequences which hybridise to the DNA-sequences accord-

ing to (a) and (b) because of a degeneration of the genetic
code,

(d) allele variations and mutants resulting by substi:ution,
insertion or deletion of nucleotides or inversion of nucleotide
segments of DNA-sequences according to (a) to (c}, wherein the

variations and mutants offer isofunctional expression products.

7. DNA sequence according to claims 1 to S, wherein the DNA

is selected from the group consisting of

(a) the following DNA Seguence:

Seq ID No 2 (>pEPOcosé region)

GGATCACCTGCGGCGCGATCGCCGACCTCGTGCTGGTGTTCGGCTCGCTGGATGAGAAGCCGG
CGGCGCTACTGATAGAGACGGCGACGCCCGGGCTGCGGGTGGAGCGGTTGCGGGAGATGCTCG
GCTTTCGGGCGGCCCACCTGGCGAAGCTGTCCTTCGACGGTTGCGAGGTCCCCGAGGCTCAGC
TGATTGGCCGGCCCGGCTTTGCGCTGATGTATCTGGCCCCCTACGCCCTGGATTTCGGTCGGG
TCAGCGTCGCCTGGGCCTGCCTGGECATGATCCGCECT TGCCTGGAGACCTGCGCACAGCACA
TCCTCACCCGCCGCACCTTCGGCCACCTGCTAGCCGATCACGGCATCATCCAAACCCTGATCA
CCAACCTGGGGATTCACCACCAGGCEACGCTGCTCCACACGCTGCAGGCCTGCCGCGCCAGGS
ATCGCGGCGACGTGACCGCCTCCGAGGCCACCCTCGCCGCCAAATACCTCGCGTCACGGACGE
CGGTCCAGGAGACGACCAACGCGGT CCAGATCATGGGCGCGCTCGECTGCGACGAGGAGGGCG
CGATCGCCCGCCACTTCCGCGACGCCAAGACGACCGAAATCATCGAAGGCAGCAACCAGATCA
TCGAGGCGCTGCTGGCCAAGAACATCGCCCGCGCCGGTCGCGACAACTATCGCCGCTTCCTCG



10

15

20

25

30

35

45

55

0

WO 0022139 PCT/US99/23535

67

ATGCGGAAGTCGAGCCCGGTCGGGCCGGAGGCGCACCATGACGAGCGCGGTCCCGACGCGTCA
AACCAGCCTGCTCGACGACTTCGAGCGCGTCGCCGACGTCGATCCAGAGCGGATCGCCGTCCA
CGCGAGCGAGACGAGCCTGCGCTATGGCGACATGAATGCGCGCGCCAACCGCATTGCCCACGG
GCTACGGGCGCGCGGGATCGGGCCCAATCAAATCGTGGCGGTGGCGATGGCCCGCACGCCCGA
GCTGATGATCGTGCTGTACGGCATCCTCAAGGCCGGCGCGGCCTACATGCCCATCGCCCGCGA
CGCGCCGCCGCTGCGCCGCGATCATATGCTGCGCGAGAGCCAGGCTGCTCTGATGATCGCCGA
CGAAGAGATCGCGGGACTCGCGGCCCGGGTGCTGACGCCGGCCGACCCGTTCTTCGCGGCCAT
GCCGGACCACAACCCCGAGCCGCGTCACGACCCGACCGACCTGATTTACGTCATCTACACCTC
GGGCTCGACCGGCCAGCCCAAGGGCGTGGCCATGGAGCACCGCGCCGTGTGGAATCGCCTGAC
TTGGATGCAGGCCCAGTATCCAATCGACACGCAGGACGTGATCCTCCAAAAGACGCCGATCGT
CTTCGACGTGTCGGTCTGGGAGCTGTTCTGGTGGCCGCTGGCCGGCGCCTCGGTGGCCCTGCT
GCCGCAATCCATGGAGAAGTTCCCCTGGGCGATATCGGCGACGGTGGCGCGGTGCGGGGTGAC
GGTGATGCATTTCGTACCATCGATGCTGATGGCCTTCCTTCAGGTGGTGGCGGGCCGGCCCGA
GATGGCGGACCAGATGAAGGGCCTGCGCTACGTCTTCTGCAGCGGCGAGGCCCTGGCGCCGGC
CCACGTGTCAGCCTTTCAGGAGCACATCAACCGAGCGGGCAGCATCAGCTTGACCAACCTCTA
TGGACCCACCGAGGCGGCGGTCGACGTCAGCTACTTCGACTGCCCGCCCGGCGCGTCACTCGC
GCGGGTGCCGATCGGACGAGCGATCACCGGCATCCAGCTGCTGGTCATGCGCGACGGCGTGCC
TCAGCCGCCCGGCGTCGAGGGTGAGCTCGCCATCGGCGGCGTTGGTTTGGCGCGCGGCTACAT
CTCACGGCCAGACCTGACCGCCGACCGGTTCGTGCCGCATCCAGGCGGCGACGGCCAGCGGCT
CTACCGCACCGGCGATCTGGTGCGCAGGGACGCGGACGGCGAGCTGGTCTTCCTGGGGCGCAT
CGACCATCAGGTGAAAATTCGCGGTCTGCGCATCGAGCCCGGGGAAATCGAGGCCCAGATCAG
CGCCCATCCCGATGTGGCCGACTGCGCGCTGATTATCGAGCAGGACTCGGAAACCCTGCCCAA
GCTGACCGCCTACATTGTCGTGGCGCGACCGGGCTTGACCCGGAAGGCGCTGCTACAGTTCCT
GGGCGCGCGGCTGCCCGACTACATGCTCCCGAACCGCTTCCTGACCCTCACGGAGCTGCCCGT
GACCGCCAACGGTAAGCGCGACTGGCGCGCGCTGCTCGGCCCGCTCGAGACCCTGCCTCTCCC
TTTCTCCTGAATCCAACCAATACGAGGGATTCATGTTACACCCGATTCCCACCGACCGTTTCG
CCCTGAGCCGACCGCTCTTTCGCGGGTACCTCGCGCACGATCCGATCGTGCAGGGCGTGCTGG
CGGGCGACCATCCAGGCTGGGTCCTGGTGGACCGCGAGCCCGAGCCGCGCACGGCGCTGCTGT
GGGCCTTTTCCGATCGGCTCTTCTGCGTGGGCGCAGCTGACACGCTGACCCCGCACGCGCTGG
CCGAGCTGTTCCACGACCGACTGATCCCCCAGGCCCGTAAGATCGGGCAGCCGTTTTTCCAGG
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TTCAGGGCGAGACGGTCGACACCTGGTCGGACCACCTGCATCAGGTGTCGCCGCACGCGACAG
TCTCCTTCCGCCAGGCATTCCGCTTCGACCGCGACCTCTTCGAGCGGCTGCCAACCAAGCCGG
AGCTGGCAGAGGCGCGGCTCGTGCCAATCGACGCGCGGCTGCTGGCCGAACAGGCTGATCTGC
GCGAGCGGATACTGGCCTCCTGGTCCAGCGAAGCTGCCTTCCATGCGCGCGGTTTCGGCTTCT
GCTACCGCGTAGGTGACCAGCTGCCGAGCGTGTGCCTGGCATCGCACGTAGGCGGCGGCGCGG
CCGAGCTGAGCATCAACACCGAGCTCGAAGCGCGCAATCGAGGTATGGCAACGCGGCTGTGCC
GGCGTTTCATCGCCGAATCGCTGCAGCGCGGCCTGACGCCTTGCTGGGGCACCGAGACCTTTC
GCCTGCCGTCAATCGCGCTGGCCCAGAAGCTCGGTTTCATCCCGACCTTCACCTTCCCCACCT
ACTGCTTCGCGACCGGCACCGAACAGCCGGACGACAACTTCCTAGGCGAGCTGTACTACAGGG
AATCGCGCATCGCCGGAAGTGGGACCGATGAGCCGCAAGCGGTTCGGCTGGCGCGGGGTTGGAA
GCCTGGCCGGCGACACCGAGCGTGCCGCGAGCTTCGCCGCACGCGCCCTGGCCGAAGGGTGGG
CCGGCCACTCGACTCTGGCCACCGATCCGGATTTCGCCCGATTGCGCGCCAGCGCCGCCTGGC
CCCGCCTCAATGTCCCTTGAAAGGTCACGTGGACTCATGATGTCCCCTTGAAAGGTCACACTC
CGAGTCATGATGATTTGTCACTCCCACCGCTTCATTTTCCTCCACGTTCCCAAGGTCGCCGGC
ACAAGCGTCAAGGACGTCCTCGGCCAAGAGCTATTCCAGGAGGACCAGCTCACGTTCCAGATC
GCTCCCAATCCCCACTACCCACCTGAATGGACTGCGCCTTACGAGGAGCACATTATTGCCGCT
GAATTGAAGAGCCAGTTGGCGCCGGAAATTTGGGACGATTACTTCAAGTTCGCCTTCGTGCGC
CATCCGCTCGACTGGGCGGTCTCCAATTACTTCTTCTTCCTGCGCGACCGCAAAGGCCATCCG
GCCCACGAATTCCTGGAGCGGAAGGGCTTCGCCGGTACCATGGACATGTTTTTCGGAGCGGCC
GGGCGCCATCCGCTGGTCGCCGGCATGCGCTTCAGCCAATGGGAGTTCTTGTGCGACAGCGAG
GGCCGGACGCTGGTGGACTTCGTTGGCAAGTACGAGCGGCTCGAGCAGGACTTCGCCGCCGTG
TGTATCCGCATCGGGCTGACCCCGCCCGACTTGCCGTGCCTCAACCAGACTCGCCACCAATCC
TTTACCAGTTACTACGACGAGGCTTTGATGCGCCAAGTCAGCCGCGCGTTAGCTCGCGATTTC
GAAATTTTTGATTATGCCTGAGGCGGACCCGTTGCTTCGCCACCGGTGGATTATTCGATAAGT
TATTATATTTTCAGTTGATCATGTGAATGTCGATCCAGCCAACGAGGAGGATACCTCCGCGTG
CGGCTATGGGGGCGCAGAGGTCACGACTACGTGTAGAAATTTGTCGAACACACCACTAGCTGC
CAGCGATTGGGAGCTTTGACTTGAAGATGAAAGTGGACAAGCGGAATGTCGACGACATTCTCG
GACTCACTCCGACACAGACAGGCATCTTGTACCACTACCTGCTGGACCCGCAGGCCGACGCCT
ATTTCGAACAATTGACGCTGCACCTGGAGGGGCCGCTCGACGTAGCGCGCTTCCGCCGCGCCT
GGGAGCGCGTGGTGGCGGCTCACGACCAGCTGCGCGCCGTGTTTCGCTGGCAAGGGATCGAAC
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ACCCGGTGCAGATCATCCTCAAGCAGCACGTGCCGGACCTGGAGTTGGCGGAGGTCCCGCGCG
ACGCCGATCCGGCAGCCTTCCTGGCGCAATGGGTCGCGGCCGACCGGGCGCGCAAGTTCGACT
TCGAGACGGTGCCCTTTCGCATCGGCCTCTGCCGGACTGATACCCAACATCACGTGATGCTGC
TCAGCAATCACCATATCCTGATGGACGGTTGGAGTACGGGCCTGATTCTGCGGGACTTCCTCG
CCTGCTACGGCGACTCCGAAAACTGGCGGCCACGCACCCGAACGCACTTCAAGGCGTTCATCA
AGTGGCACCAGAACCGGCCACGCCGGGGCGAGGAGCGATTTTGGCGCGACCTGTTGCGCGATG
CGCCCGACGGCGGCTTTCCCCGCCTGGGCGTCGAAGAAGGCACCCGCCACTCGCTTGACTTCG
GCGCCCGCAGCCGCGCTCTCGACGACCGCTTGACCCAAGGCTTGCGCGACATGGCTCGCGACC
TCGACGTCACCCTCGCCGCGATGCT"CATACCGCTTGGGGCCTTCTACTCCAGCGCTACCAGA
ACAGCTGCGAAGTGATATTCGGGACCACCGTTTCCGGCCGCAACGTCGAGCTCGCCGGCCTCG

' ACGAGGTGGTCGGCTTGTTCATCAACACGATTCCGTTCCGCTTCTCGGCCGCGGCCGCGACGA

CGCCCGTCGAGGCCTTCCGTGCGGTACAGCGCAATCTGCTGGCGAGAAGCGAGTTCGAAGCCA
CCCCGCTGGTGGACATCAAGGGCTGGAGTGGTCTCGGTCCGGGCGCGGAACTGTTCGACACCA
TCCTGGTCATCGAGAACTATCCCTTGGACCGCGCTATCTTCGAGAGTGATTCCAGCCTGCGGT
TGACCGACCAQCAAATCTTCGAGCGCACCAATTACGGGCTGACCCTGACCATCGAGACCTTCA
GCCGGTTGCA&GTGACGCTAGCCCATCGCCGTGACCTGCTGGGCGACGCGGCCGCTGAGCGAA
TGCTAGATCATTTCACCGGCCTGCTCCAAGCCATGCTGCGCTTCCCTCACCAGCCGTTCGCGC
GCCTCGAGATGAAAAGCGAACACGAGGCCCACCGCGTCCTGCACCAACTCAACCAAACGCGTC
AGCCGCTGCCGTCCCAATCGGCTTT”CACCAGTTGTTCTTCGAGCAGGCCCAGGCCGATGGGG
CACGACCGGCGCTGTGGTGCGGCGCCACGCGCTGGACCTACGGCCAGCTGCTGGAACGTGCCC
TGCGTCTGGCGGGACGGCTGCAGGAAGCCGGCTTCGCCCGAGGCGATGTCGCCGCCGTCAGCC
TCGGCCCGGTTCCGGATCTGATTCCCGGTTTGCTGGGCCCGCTGTTCGCCGGCGGCGCCTACC
TGCCGCTCGATCCCACCCTGCCGGCCCAGCGCTCGCGGTTCATCCTCGACGATGCCGGTTGCC
GCTTCCTGATCAGCGACGCGCCACTCGCGGGGCCCACGCCGATCCATCCGGACCCTGCCGGCG
CCAGCCCCGTTGACGTCATTTTTGCCTGTCAGGACGGCGCCGCGCAGCCCGCCTACCTGATCT

4ACACCTCGGGCTCCACCGGCCAGCCCAAAGGCGTCTGGGTTAGCCACCGCAACCTGATCAACT

TCCTGACGGGCATGAGCGCAATCCTGCCGGTCGCGGCCGACGACGTGTTCCT;TCGCTGACTA
CCGfGTCGTTCGACATTTTCGGGCTCGAGACGTGGTTCCCGCTCAGCCGCGGCTGCACGATCG
TCTTGGGCACGCGCGCCGAGCAG TGGACCCGGCCGCGGCTGCCARAGGCCATCTCCTGCCATG
GCGTCACGGTTTACCAGGCGACGCCATCGCGACTCCAACTTCAACTGGAGCACCCCACATTTG
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TCCGCGCCATCGGCTCCCTGACGACCCTGCTGGTAGGCGGCGAACCCCTCCCAGCCGAGCTGC
TGCGGCGCGTACGCGAAGTGACCGATGCGCGTATCTTCAACCTCTACGGTCCCACCGAAACCA
CCATCTGGTCCACAGCCGGGGAGGTCACCGCGGCGGACGTCCCGGATATCGGCCGCCCGATCG
CAAATACCGGCGTTTTCCTTCTGGCGCGAGACGGCTCGATCCAGCCGCCGGGCCTGGTGGGCG
AGTTGTGCATCGCCGGCGAGGGCGTGGCGTTGGGCTACCACCGACGGCCGGACCTGAACCGAG
AACGGTTTCGCGAGATTCCGCCGGSCCGCCTGCCCTTTGCCGGCAAGCTCTACCACACCGGCG
ACCTGGCCCGCTGGACCGAAGACGGACGGCTCCTCTGCCTGGGCCGTCTGGACGACCAGCTCA
AAGTGCGCGGCCATCGCGTCGAGCCGGGCGAGATCGAGGCAGTGATGGCGCGCCACCCGGCGG
TCACGCAGGCGGTGGTCGTCACGCGGCCGCGCAACGGCGAGCCGGTCTTGGTCGGGTTCTGGA
CTGCGGAAGGTGAGCCGATGCCAGAGGAAGCGCTGAGCGCTTACCTGGCCGACCGACTGCCGA
GCTACATGGTACCCGAACGGTGCATCCTCATGAAGGCCATGCCGCTAACCGGCAACGGCAAGA
TCGACCGGCGCGCCCTACCCAATCCCTTCGCCTTGACCGAGTCGACCCGGCAGGCGGCGCCGC
GCACCTTGGCCCGCACCGCCGGCGAGCATCGGGTTGCCGAGCTGTGGCAGGCCTTGTTGCGAC
GCGAGGCGATCGGCTTGGACGAACCCTTTTTTCAGGCCGGCGGGAACTCATTCGGCTTGATTC
GGCTTCACGCCAAGCTGGAATCCGCCTTCGGGAAGTCGTTCCCGATCACCGATTTGTTCCAGC
ATACCAGTATTCGCAGCCAGGCAGAAATGCTGAGCGGCTCGTCCGTCGAGGCGCCGCTCGCGG
GAGCCGTGCCGCAACCCCCGGCCGCCGCCGCCCAAGTTGCCTCCTCGGCAGCTAAATCCCCAG
GGGAGCGCGGCGCGGCAGCGACGTCGAGCGGCCTGACCGCGCAACCGCCCCAACCCCACTTCC
GGCCCATCGCCGTTATCGGCCTCGCCGGCCGATTCCCCGCCGCACCCGACCTCGACGCCTTCC
TTGAACTGCTCACGGAGGGTCGCTGCGGCATTCGCTTCTTCAGCCAAGCCGAGCTGCGCGACG
AGGGTCTCGACGCGAATCGAATCGCGTGTCATAACTATGTCCCGGCCAAAGGTTTCCTCGACC
GGGCCGACCACTTTGATGCCGACTTCTTCGGCATCCCGCCGCGCGACGCAGAAATCACCGATC
CGCAAATTCGGCTTCTGCTTGAGTGCTGCTGGAACGCGCTGGAGCATGCCGGCTACCCGCCCG

. GCGGCGGCGAGATCGGGCTCTTCGCCGGCTCCTCGGCCAACTATCACTGGCTCGAATACGTGG

GCATTTCCGAGGAGAGCAGCAATCGATTCGCCGTCATGATTCAAAACGAAAAGGACTACCTGG
CCACGCGGATCGCCTACCAGCTCGATTTGAAGGGCATTGCCGTCACCGTGCAAACGGCCTGCT
CGTCGTCGCTGACCGCGGTCGAGCTGGCCTGCGATGCGTTACACGCCGGCCGCGTGACCATGG
CTTTGGCTGGTGGCGTTGGTCTGACCTATCCGTTGCGCGCCGGATACCTGCACGAGGATGGAA
TGATCTTCTCCCCCGACGGTCGGTGCCGGGCCTTCGACGCCCAGGCGGCCGGCACGGTCTGCG
GCAACGGTCTGGGCATGGTGGTGCTGAAACAGCTCGACGCGGCGCTGGCCGACGGCGATGCCA
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TCCACGCTGTGATTAAGGGCATCGCGGCCAACAACGACGGCGCGGCCAAGATCGGCTACACGG

GCCCTCGCAGAACGGTCAGGCGCGGGTGATCCGCGCCGCCCATAGGCTCGCCCAAGTCGCGC
CGGAGACCATCGGCTATGTAGAAGCCCACGGTTCGGGCACGCCGCTGGGCGATCCGATCGAGG
TGGCGGGCCTGACCGAGGCCTTTGACAGCCCGCGTCGCGGCTTCTGCGCCTTGGGTTCGGTCA
AGTCGAATGTGGGTCATTTGGATGCGGCAGCGGGCATCGCGGGTTTCATCAAGGCGGTGCTCT
CGCTGTCCCATCGGACCCTGTTCGCCAGCCTCCACGTCGACACGCCCAACCCGCAGATCCCGT
TCGCCGACGGTCCGTTCCAGGTCAACACGGAGACCCGGCCCTGGCCAGCTGCCGACCATCCCC
GCCGCGCCGGCGTCAGCTCCTTCGGCATCGGCGGCACCAACGTGCACGCCGTCCTGGAAGAGG
CGCCGCAGTTGGCCGAGCACGCGGGGCGGCGGCGCGAGCGGCAGCTGTTCCTGGTCTCGGCGC
GGACTGCAGCCGATCTGGAGCGACGCACCGCGGCGCTGGTCCGCCACCTGGCCGCGCATCCGG
ACCTCGCACCAGATGACGTTGCCTTTACCTTGCACGCGGGCCGCAAACCGATGACCCACCGTC
GTTTCCTGGTCGCCGCCGACCTCGCGGAAGCCGCCGCGCGTCTGGCCGAGCCCGATCCAGTCA
AATCCGCCGCGGCGCGCGCCGACCGCTGCCAGGTCTGGATGTTCGCCGGTCTCGGCTCTCAAT
ACCCCGGCATGTGTGGCGGCCTCTATCGCACCGAGCCGGCCTTTCGCGAGCAAGTCGACCGCT
GTTTCGACCTCCTCGCGCCGCGTTGCGATTTGAAGCCCTCGCTCTTCCCCGAGCCCGATCAGG
CCATCGACGCATCAGCCCTCGCGGCCATCGACACCGCCCAGATCGCCGTCTTCGTCTGCGAAT
ACGCGCTCGCACGGATGCTGGAAGGCTGGGGGCTGCGTCCGGATCGGCTGATCGGTTACAGTT
TCGGCGAATACGTGGCCGCCTGCCTGGCCGGCGTCTTCTCCCTGCCCGACGCCTTGGCAATCG
TCCGCGAGCGTGGCCGGATCCTGGCGGCGGCCGAGCCGGGCGCGATGGTCAGCGTGCCCCTTC
CGGCCGAGCGCGTCGCGTCGCTGCTGGAGCCGCCGCTTGCCTTGGCCATTGACAACGGCCCCT
CATGCGTGGTGTCCGGGCCGGTCGAACCGGTGCGCACCTTCACCGCTCGCATGAAGCGGGACC'
GGGTCTGGGTGACGCCGCTCCAGGCCGAGCGCCCGATGCATTCGCCGCTGATGGCCGAGGCCG
GCGGCTCACTGCGCGCCATGTTGGCCGGGTTCCGCCTGAATGCGCCGCGAATCCCGATCTTAA
GCAATGTTACAGGAACCTACCTAACCGACGAGCAGGCCCGAGACCCCGATTACTGGGCCCGTC
ACCTGTGCGGCAACGTTCGCTTCGCCGACGGTGTGCGAACCTTGTTGGCCGAGCGCGATCCGG
TGTTCCTTGAATTCGGGCCGGGCCGCGATCTGAGCTCCTTGGTGCGCCACCAGATGCCGGAAG
GCGCCGACGAGCCGATCGCACTGATCCGTCATCGCGAAGATCCGGTGCGCGACGAAGACCTCC
TGCTCGATGGCTTGGGCCGCTGCTTCCTGCGTGGGGCGACCCTCCACGGGCAGGCCTTGTACG
CCGGCCGAGGCTGCCGCCGCGTGCCGCTGCCCGGTTACCCGTTCCAGGGTCCACGCTGCATGC
CGGCCCGCGCCGGACTGCCCGGCCTGGCGCGACCGACCGTGGGAGCGACCACCATCAGCTACC
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: GACCAGCCTGGAAGCGGGCGCCGCGCTTGGCGGCTGTCGAATCGCTCGCGCCGCAATCCTGGT

TGGTATTCAGCGACGGCAGCGAATTGGCGGGCGAGCTGGTGGCCGGCCTGCGCGCTTCCGGTT
GCGCGACCACCCTCGTCGAAGGTGGGCTGGCGTTCGCGCGCTTCGCGGGCGGCTTCCGCGCGA
ATCCCCGCGAGGAACAAGATCTCGCACAGCTGTTCGCGACCCTGTCGGCCGAAGCGATGCTGC
CCACCCACATCCTGCACCTGCTCAGCCTGCCGTCGCCGGAGCGCGACTCGCCGCTGGCGCGCC
TGGAGCACCTCACCGAGCTGGGCTTCCACCATCTGCTGGCCCTGGCCCGCCAACTGGAGGCGG
TCGGCGCCCCCGAGGTCCGCCTCGCCGTGGTGACAACCGGCCTGGCGGCGATTGGCGGCGAGT
CCGAGCTGCGGCCCGAGGTCGGGCTGTTGCGGGGACCTGTCCGCGTGATTCCCTTTGAATfCC
CGAACTTGCGGCTGCGCCTGATCGACCTCGACTCGGCCGATCCCATCTGGCGTAGCGGTTGTG
AGCCGTTGCTGCGCGAAATGGGCGCTGCCCCGGGACCTGAAGAAATCGCGCTGCGCGGCACCA
GCCGTTGGGAGTTGGGCTACGAGCCGGTCGAGGGGGGCACCGTGAGCACCATCTCCTCGCGAC
TGCGCGAGGGCGGCGTCTATCTGATCACCGGTGGCCTCGGCGGCCTGGGTCTGGCCTTGGCCC
GTCACCTCGCCCGGAAGTACCGCGCCACCCTGATCCTCGCTGGCCGGCGAGGCGCGCCGGCGC
GCGAGCTCTGGCACCAGGCGCCAGCGGAGTTCGTACCGGTCGCAGCTGCGATCGCACAGATGG
AGGAGTGTGGCGCCCGCGTGATTCCCGTCGCGCTCGACGTCACCGACGCCGACCAAGTGAACG
CGTTGTTCGCCACCATAGAAGCTACGGTCGGCAAGATTGAAGGCGTTTTCCACATGGCTGGCA
TCGTTGACGGCGGCATCATTCGAACGCGCACGCGCGCTGCCAGCGACGCCGTGCTGGCGCCCA
AAACGGTCGGAACCTGGATTCTCGATCGGGCTCTCCGCGGCGCCGGTGGCCGCTTCCTGGTGC
TGTACTCCTCGATCAACGCGGTCGTCGCGCCCTTCGGCCAGGTTGCCTACGCCGCCGCCAACG
CCTTCCTCGACGCCTTCGCCAGCGCCCACGAACACGACGAGCGTCTTTTCCGCGTCAGCATCG
GTTGGGACACCTGGCGCGAGGCCGGCATGGCCGTCGATGCCGCCCGCGCCCGCGGCGACCAGG
CCCCGCTCGAAGGGCTTAGCGACGAGCAGGGCTTGCGCCTGCTCGAAAGCGCCTTGGTCGGTT
GCGAACCGCGACTCCTCGTCTCCATCAGCGAACTGCGCGCTCGACTAGCCGAGCATCATCGCA
ACGGCGGCATTCCCCGGTTGCTCGGGCCCCGCGCCAACGAGGCGGGTGCAGCTGATTCCGGCG
AGGAGGGCGCCACGCAAGACGCGTCGCCGGCCCGTCGCGCCCGTCCCGATCTGGTCGTGGCCT
TCGCGCCGGCCGGCAACGAGCTGGAGCGCCGGATCGTGGCCATCATCGGCGCCTACCTGCGGC
TCGGTCAGGTGGGCGTCGACGACAACTTCAACGATTTGGGCGCCACCTCGCTCGACCTCATCC
AGATCGCCCAACGCCTCGGTCGCGAGTTGGGCCGCGATGTCCCTGTCGTCTCGCTCTACCAAC
ACCGCACCGTACGCGGGCTGAGCCGCTTCCTCGGCGGCGCGCTCCAATCCGCGCGGTCCGGCG
TCCCGACGGGCGCTGCCGCACCG-GCGCCGCCACGCCGGGGGTTGCCACCCCGCCGCGGCCAC
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AACCGTCGCGCCAGCACCTGGAAAAACGC&GTCAATTGAGGAAAAAAGGGGGGCCTTCCCATC
ATGAGTGAAGTATCCATTCGCCCCGGCTTGGACATCGCGGTCATCGGCATGGCCTGCCGCTTT
CCCGGTGCCCGCAACCTCGCCGAGTATTGGGCCAACCTGATCGAAGGCCTCGAAACGCTCAGC
TTCTTCAGCGAAGAGGAGCTGCGTGAGGCCGGCTGCGATCCGGTCCAACTGGCCCAGCACAAC
TACGTGCGCACCAAGGGCCTGCTCCCTGACGCAGACCGTTTCGACGCCGATTTTTTTGGTTAT
TCCCCGCGCGAAGCCCAGGTGATGGACCCCCAGATCCGCGTCTTCCACGAGGTCTGTTGGCAG
GCGCTGGAGCACGCGGGCTACAACCCGCATCGCCACACCGGCACGATCGGCCTGTTCGCCGGC
GCCGCGCCCAACGTTTTTTGGGAGTTTCTCTCCTATCGGTCCGATGCCGCCAATTTAGGCAAC
TTCACGCTGGGCCTGCACAACAACAAGGACTACCTGAGCTCGCGCATCGCCTACAACTTCAAC
CTGACAGGGCCCAGCTACACCCTGTTCACCGCCTGCTCGACCTCGATGGTCGCCATCCACCAG
GCCGTCCAGGCGCTGCTCAACGGCGAATGCGACCTGTGCATGGCCGGCTCGGTCTCCATTACG
CTGCCACTGGTTGCCGGCTACACCTACACGCCGGGCATGATCGTCTCGCCCGACGGCCATTGC
CGCACCTTCGACGCAGGCGCCAATGGCACTGTCTACGGCGACGGGGCCGGCGTGGTCGTTCTC
AAGCGGGCCGAGGATGCGTTGGCCGACGGCGACCACATATTTGCGCTCATCAAGGGCTCGGCG
CTCAACAACGATGGCAGTCGCAAGACCGGCTACACCGCGCCCAGCGTGbAGGGGCAGGTGGAG
GTGATCCGCGCGGCGATGAACCTGGCGGAGGTCGAGCCGGAGGCGATCAGCTACGTGGAAACC
CACGGGACGGGCACCACGGTGG CGATCCGCTGGAGTTCGAGGCGCTAAAGGACGGCCTTCGGA
GGTGGCTGCAAGGCCTTCTGTGG-TTGGGTTCGGTCAAGCCGAACATCGGCCATCTGGACGTG
ACGTCGGGGATCGCGAGCTTCATCAAGCTGGTCCTGGCGCTGGAGCACCGéATCCTACCGCCC
ACGCTCCACTTCCAACTGCCCAAC:CGAAGATGGATGTGGTCGATAGCCCCTTCTACATCGTG
GCTGAGCGCGAACCCTGGCGCGAAGATCTGCTGCCGCGTCGGGCCGGTGTCAGCGCGTTCGGT
CTGGGTGGCACCAACGTCCACATGATTTTGGAGGAGTTTCAGCGCGAACCGGCGGCGAACAGC
GCGCGCACGCGCCACCTGACGGTGCTGACGGCGCGGTCGCCGCAAGCCCTGGCGCAGCTGGCG
GCCAACCTCGCCGAACACCTGCGCGAACACCCCGAGTTGG&GCTGGCCGATGTGGCCCATACG
CTGCTGCACGGCCGCAAGCCACATCCATTCGCGCGCATCCTGGTGGCGACCGATACGACGGCG
GCGATCGACGCCTTGATGAACG, CTGCGATCCGCGAACGCGTTTCTTCGAAGCGACCGGGCGT
GGCGAGTCGGTGATCCTGTGTTTTGACGAAACGCCGCCGGAGCCGCGAAGCGCCCGCTACCTC
TGGGATCACGAGCCGCTTTATCGC3CGGCGGCGACGTCGTGCTTGGCTGGTGAGGTCGCCGAC
CCGGATCTGGAAGGCTGCTTTACT3CCCTGATCGCCGAGCAGGGCGCGGCAGCCGCCTTTTCC
CACCAATACGCGCTGGCCGGATGG:TGCTGGCCATGGGGTTGACCCCGTCGGCGTTGATCGGC
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GTGGGCCAGGGCGAGTGGGTAGCAGCGGCGCTCGCGGAGGTGTTCCCGCCATCGGCCTGCTTG
CGCTGGATTAGGTTCGGCGAACGGCTCCCGCAGCCGCGCGATCAACGGATTCCGTTTCTCTCC
AATTTCTCTGGAAACTGGATCGTTGGGCGTGAGTTGGCCGACCCGGATTACCCCAGAAAGCAG
AAGGGTAAGCGCTGCATGAAGCGCCGTCGGTCCCAACCTCGGTCAGCTGGTGCAGGATGGGGG
CGATGGAACCGGCTCGGTCAGCTCGTCGCGCGCTGCTCTTCCGCGGGAAGCGGAGGCGGGACG
GTGATCGGCCCGAGGGCGAGCETTCATCTCGTCGTCCGACGAGCCGGCCGCGGGTGCGCGCCCAG
TACCTGGGGGCGAGCTCGAGGTAGCGGTCCCGCGGéCAGTAGGGCATCGCGCGAATGACGTCG
GCCAGGTAGGCCTCCGGGTCGAGCCCGfGCAGCTTGCAGCTCGCCACGAGCGAGAAGAGGTTG
GCCGCGGCGGAGGCGTGGTCGTCGCTGCCGAAGAAGAGCCAGGACTTICTCGCAACCGCAATG -

GATCGCAGCGCTCGCTCGCTGGCGTTGTTCTCCAGGCGCAGCCGACCGTCGTCGAGGAAGCGC

CGCAACGGCTGCTCTTGGTTGAGGGCGTAGCCGAGCGCGGTGGAGACCAGGCCGCGCTCGCGE
GGACGAGCGTGCTCGGCCCTGGCCCAGGCAAAGAACGCGTCGACCAGAGGGCGGACGACGACA
TCGCGACGCACCTTGCGCTGCGCGGGCGGCAGGTCCGCCAGCGCGCGATCGGCGGCAAAGAGG
GCGTTGATGCGCCGCAGCCCCTCGACACCGAGCTCGTGCTTGCAGACCGCCGCCTCCCAGAAG
TTGGTACCGCAATGCGACCAGCATCCGACTTCGGTCGGGGGCGGACCGCGCTTCTCGTCGGCA
GCAGCGCCTCTTGGTGGTGTGCCGCGGAAGAGGGCGTCATAGATGGCGTGAGCGTCAGCTTGA
ATATACCGAGAGAAGCCGCGGAACATCTCGCAGACCGCGGCGCTGGTATGCTTGGGCTCGTAC
TCGAAGAAGACGTGATCCTTGTCCGCGAGGACGACGAAGAAGTGTCCCTTGCGGCACGGCCCG
GGCTTCTTGTCCTTGCGCTCCTGGATGGGCCCAGGCTGGACGGAGACCCCGGTGGCGTCCGTG
GACAGGCAGAAGGCGGTCTCGAAGGCCTCTTTGCGCGCGGCCTCGACGATGGCGCCCAGGGTC
GCACCGACGTCTTCGGCGTAGCGGCACATCGTGCCGCGATCGAGCGACGCGCCCTGAAGCTCC
AGCTGCTGCTCCAGTCGATAGAACGGGACGCCGAGCAGGTACTTGCTGGTGAGGATGTGCGCA
ATCATCGACGGCGCGAGGAACGACCGCCGGAACAACTCCTTCGGAAGCGGCGTCGTGATGAAG
ACCGTGCAGGTCTCGCCCTTCGGCGCCGGCGGCGECGCGTCGAGCGAGGGCGCGTCGAGCGCT
GTGGAGGAAGCGCTCGGCTCGCCGGCCGCTGCCGTGTCCTCCGGGCTGACGCTCGCAGCGART

. GTCGGCGTCGGGGCTTCTCTCGCGACGACCTGGAGCGGGGCCGCTTCCTCCTCGCCCGAACTG

TCGCATCCGTGACGGACCGCTCGGCCTTGTACACGACGCGTGCGAGCACGATGCGGCGCATT
CCGCCGCGCTCGTAGCCGAGTCGCGAGGTCTCCTCGACCCCGATGCGCGTCG&CGTCGCATCG
AGCTCGGGGCAGGAGAGCTCGATGCGGACGACGGGCAGGTCGGACTCGGACAGGTCGCGACGG
CCCTTGCCGCCGGACCTTCGTTTCGGCCCCTTGGGGTCGTCGTGCTGCCGCTCGTCGCCTGTA
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TTGCGCTCGGCGGCGTCGAGTGCCTTCGCGAGGCGCTGGACCTCGAGGAACATCGAGTCGAAC
GCCAGCTGCTCCGCGCTCACCTCGGCGCGCTCCGCCTTGGCCACGAACAGTCGACGTCGCAGA
AGCTGCAGCTGCTCGAGCGCACGGGTGTAGGCGCGCCGAAGCTGCGCGAGCGCATCGCGCGCT
CCCACGAGCTCGCTCTTTGCCGCGGCGAGCTCCGCTTCGAGCTGCGCGATGCGCTGCTGCTCG
GCCGAGAGCGTCGGCTTGGCGGCGGCGTCGTGCACGACGCCGCTCTACGTAAGCCGCGCGTAC
TTGTCGAGCGAATTCGTGCGGCTCAGTGGACGCGGCGCGGTGCGCGCCTTCGCGGTTTGGACG
TGGGCGCGATCTCGATGCCGTCGAGCAGCGTCTCGAGCGTGGCGTCGTCCACCTCGACGTGCG
TGGCGCCCTCGGTCGGGGGGTCGGGAAGTGCGAACGCTCCGCGATCAAGGCGTTTTGAAAACA
GGCAGATTCCACTGCCATCGAAGAAGAGAATCTTGATCGTGGTCCGCCGCTTGCCGACGAACG
CGAACAGCGCTCCGCAGCGAGCCTCGTACCCCACACGCTCACGGATGAGACCCGAAAGCCGCT
CGAAGCCGTAGCGCATGTCCACCGGCTCCAGCGCGACGAACACCTGCACGCCCGCCGGAATCA
TCGCCCCGCTCCGCCGAGGGCACGGACCACCTCCGCCAGCAGCGCGGGGTCGAACCCCGCGGC
GACGCGCACCCGCGCGCCGCCGACCTCGACGACGAGCTCCGCAGCGCTGCTCGTCACGGCGGG
CGCCTTCGGCACCAGGCGCAGAAAGCGCGGTGGCTCGGCCCGCGACAGCCGGCTCGACCAGCC
GTGCAGCGTCGAGGCCGCAAATCCGCGGCTCCGAGCGAACTCCTCCGCCGTTTCACCACTCTC
GCGCCACGCCCGAACGCGCTCGGACCACATCACTTCGGTCGCCTTCGTCCTTGTCATGCACGC
CATCATGAACTGGACAGCGCAGCCGGGGTGAGACGGCGCTTCGCGCAGCGCTTACGCAGAAGG
CGCGCCGCGCGCCATTGTCGGATGCGGTGCGCGACTTCGCCGCCGATCGGCTGTTGCTGGAAC
TGGGACAACCACTGGACGTAACGGCTGAAGCGAGCCAACGGCTCCAGCTCGCGCGGGGCGACC
TGTTCGGCGCCTACCAAGCGTTGGCCCAGCTCTGGATCTGCGGCGCCCTGGCCGAACCGCCGC
GACTGTATCCCGACGAACACCGCCGGCGCGTGCCGCTGCCGAGCTACCCCTTCGAGGGAAAGC
GGTTCTGGATCGAGGGCTCGCCGTTCGAAACCGCGCCCGCCGCCGGCGCCTCACCCCAACCCG
CCGATTCGGGGGACATTCTCAAGGGCGACCCGGCGGACTGGTACTATCGGCCGCGTTTCGAAG
CGGCGCCGCTCTTGCCCAGCCCGTTCGAGAGCGAACCCGGCGATTGGCTGGTGTTCGAAGATG
AGCTGGGGCTCGGCGCCTGGCTGAGCGAGACCTTGCGCGACAAGGGCGCGCGGGTCGCGACAG
TCGTTCGAGGCACCGAGTTCCGACGCCTGGCGTCACAGCGCTTCCAGCTTCGTCCCGATCGAC
GGGACGATTACCGGACCCTGCTGCACGAGTTGAAGGCGCAGGGCATCGCGCCGGTCCACCTGT
GCCACCTATGGAGCGTGACCGCCGCACCGGATGCCGAGCAGTTGCTCGACGTCAGCTTTCACA
GCCTGGTCCATTTGGCGGCCGCTTTGGGTTCGGTTGGCTACTTCCACGCCATGAAGTTGAACG
TGGTCGCCAACCGGCTATTCGACCCCGAGTCGCCCGAGCGCACCGAGCCCGCCAAGAGTCTGT
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TGCTCGCGGTGACCAAAGTCCTGCCGCAAGAGGTGCCCAACGTTCGAACCCGCGCCATCAGCG
TGGACCTGGATCGCTCGTTCGACGCGGCGGCGCCCGCCTGGGCCGCCAGTTTGTTGGTTGAAT
GCGGCGCGCCCGTCGAGGAAACG TGGTGACCTACCATGGCGCAGCCCGATGGCTGCGCCGCT
TCGATCGCGTTGCGGTGAATGGTCTCGGCCCGTTCCACCCCGATCAACCTGCGCCGCTGCTGC
GCGAGCGCGGCGTGTACCTGATCACCGGCGGCCTGGGCGGCGTGGCTGGCCAGTTGGCGCGCT
ACCTGGCGCGGGCCTGCCGGGCGCGGTTGGTGCTCACCGCGCGCCGGCCCCTGCCCGAGCGCG
ACCAGTGGGATCGGGAGTCGGCCGTGCTGTCATGGGACGACAAGACGCGCCAGCGCATCGAGC
TGGTGCGCGAGCTGGAGCGGCTGGGGGCCGAAGTATTGGTGGTGGCTGCCGATGTCGCCGACG
AAGCGGCCATGGCGCAGGCGATCGAGGCCTCACTGGCGCGATTCGACGCTTTGGACGGCTTGA
TCCACGGCGCCGGGATCGTGCGGGTCGCGTCGGGCCGCACGCCGATCGGGAGTATGACGCGGG
CCATGTGCGAGGAGCAGCTCCGCCCCAAGATGTTGGGCCTCGACGTCGTCGACCGCCTCCTGC
GCGATCGCCGGTTGGACTTCCGCATTGCCATCTCGTCGCTCGCCCCGATTCTCGGCGGCCTCG
GCCACGTCGCCTACGCCGCCGCCAACCTCTACATGGACGCGTTCGCGACGCGCGCCGCCGCCG
GCAACGCGCCTTGGATCGCGCTGAACCTGGCCGAGTGGGAATACGAGGGCCCGGCTACCTACG
ACGAGCGGGTGGGCCGTTCGCTCAAGCAGCTCGAGCTCACCAACGAGGAGGGTATCCGCGTCT
TCCAGACGGTGTTGGCCTTGGCCGCGCGCGGCCCGCTACAGCAGATCATTATTTCCACCGGCG
ACCTCCAGGCCCGCCTCGACAAATGGATTCACATCAAATCCCTGCATCGCCGACCGGGGCCGG
TCCAGCTCAGTCGCCGGACCGCGGCACCCCAGGGCGGTTTCGGCTCGGAGCGCGCCGCCTTCG
AGGCCGCCTTCGCTGACGCCTGGTGCGACTTCTTCGGGGTTGAAGAGGTCGACCCGAACAAAA
ACTTCTTCGATCTGGGCGCCAGCTCGCTCGACTTCATCCACCTCGTCAGTCGCTTCAGCAAGG
CCATCGAACAGCATGTACCGCTCGAGGCCCTGCTCGAACACTCCACCCTGCACGACCTCGCCG
CCCACCTCGCGGGCGACGCGAACACCGACGCCAGCGACGAAGCGCGCATTCGCCAACGGCTGC
AAGGCGCCAAGTCCGGCGACATCGCCATCATCGGCATGGCCGGCCGCTTCCCGCTCGCGCCCG
ACCTGGACACCTATTGGCGCAACCTGGTCGGAGGCATCGACGCGGTCAGCTTCTTCAGCGCCG
AGGAGTTGCGTGCTGCTGGCGTCACCGCGGCCGAGATCCACCACACCAACTACGTGCCGGCCA
AGGGGCGCTGCGCCGACCAGGACTTGTTCGATGCGGCCTTCTTCGAATACACTGCCAGCGACG
CCGAGCTGATGGACCCGCAAAATCGCGTGTTACACGAGGTCGTGTGGCACGCGCTGGAAGACG
CCTGTTTCGACTTCAACGGCGATCACGGCCAGGTCGGCCTGTTCGCGGGCGCCTCGCCGAACC
TGTGGTGGCAGTTCGTGGCCAGCTTTTCCGAGGCCGCCAAGACGCAGGGCATGTTCACCACCA
CCCTGCTCAACGACAAGGACTCGATCGCGACCCAGATTTCATACAAGCTCGGTCTAAAGGGCC
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CCGCGGTCACCTTGTTCACCGGCTGTTCCACCTCGCTGGTAGCCGTTGACGCCGCCTGCCGCT
CGATCTGGTCCGGTCAATCGGACATGGCCGTGGCCGGCGCGGTCTCGCTGACTCTCCCCGATA
AGGCCGGCTACATCTACGAAAAGGGCATGCTCTTCTCGGCCGACGGCCATTGCCGGGCTTTCG
ACGCCAACGCCACCGGCATGGTCTT:GGCGACGGCGCCGGCGCGATCGTGCTCAAGCCGTTGG
ACGCGGCCCTGCGCGACGGCGACCCSATCCATGCGGTGATCAAGGGCTGCGCCACCAACAACG
ACGGCGACCGCAAAGCCGGCTACACEAGCGTCAGCGCCCAAGGCCAGGCCGAGGTGATCCGCT
CGGCCCAGATCCTGGCCGACGTGGC3CCCGAATCCATCAGCTACGTGGAAGCCCACGGTACCG
GCACCAAGTTGGGCGACTCGATCGAGATCAAGGCGTTGAAGCAAGCCTTCGCCAGCGACAAGA
ACGGATTTTGCGGCATCGGGTCGGTCAAGACCAACCTCGGTCACCTGATGGCGGCGGCGGGGA
TGGCCGGCCTGATCAAGACGGTTCT3GCGATGAAGCACCGCCAATTGCCGCCATCGCTGCACT
GCGACGAAGTGAACCCCGACCTGGA3TTGGAGCGCAGTCCGTTCTACATCAACACCCGCCTGC
GCGACTGGGTTGCACCGGGCGGGCC3CTGCGGGCCGGCGTGAGTTCGTTCGGGATCGGCGGAA
CCAACGCTCACGTCATCCTGGAGGASCCGCCGACGCGCGAGAGCGGCACGCGCATGCGCCACT
GGAAATTATTGATGCTGTCGGCGGCCAGCGAGGCGGCGCTCGACCGCCAGGCCGATAACCTGG
CCGACTACCTGGAGCGCCATCCCGASGCCCACCTCAGCGACGTGGCCTATTCCCTCCAGACCG
GCCGGCGCGTTCTGGCCTGGCGGCGCACGGTCCTATGCGAGTACCGCGAGGACGCGGTGACCA
GTCTGCGCGAGCGACAGGCCAAGC3CGTCCAGACAAGTCGCGTCCGCTGGGACCACAAGGACG
TGGT:TTCATGTTTCCCGGTCAGGGCGCCCAGTACCTCAACATGGGCCGCGACTTATACGTCA
TGGAGCCGGTCTTCCGCGAGGTCATGGACCGCTGCTTCGAGTTGCTGGCCCCTTTGTGGTCCG
AGCATCCGCGCCAGATCCTTTATC:SGAGGGCGGGGTGTCGACCCTGCTCCACCGGACTGATT
ACACCCAGCCGATCGTGTTCTGCTT:GAGTACGCCCTCGCCCATTTGCTGCTCTCCTGGGGAT
TGAASCCGGCCGCGACCATCGGCTACAGCTTCGGCGAGTACGTTTCTGCCTGCCTCGCCGGCG
TCTTCTCCCTGGAAGATGCGATCCGTCTGGTGACCGAGCGCGGTCGGCTGATGGCGGCTTTGC
CCGCGGGCGCCATGCTCAGCGTCCC3GTTCCCGAATGCGAGCTGCTGCGGCTGCTGGACGGCT
TCCACGCCCAATCGGCGGCCCATCTSGCGCTGGCCGTCGACAATGGCGCCTCCTGCATTGTGG
CCGGCGAGCAGGCCGCCATCTCGGC:TTCGAATCGATGCTTCGCAAGAAGCGTCTGTTGACCA
TGCGGGTCGCGGTCAGCCACGCCG:?CATTCGCAGGTCATGACCGGCGCGACCGACGCCCTGC
GCAG:ATCCTGCGGAAGATCCCCCT:TCCGCGCCGACAATTCCCTTCATTTCCTGCGTCACCG
GCACZTGGATCACTGCACAGCAGG:TACGGATCGCGAGTATTGGGTGAACCACATGTGCGGGA
C TSCGGTTCGCGGCGGGTCTGA::GAGCTGGGTCAAAACCGCGAGGCGGTGTTCCTGGAAG
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TAGGTCCGGGCCGCGACTTGACGTTGCTGGCCCACCGCATCCTGGCCGACAGCGCGGCCGTGT
TCGAGCTGGTCAAGGCGCCCGACGGCGGCGACGACGATGGGTTCCTCCTGCTGGATCGATTGG
CCAAGCTCTGGAGGCTGGGGATTTCGATTGACTGGGCCGGCTTCTACGCGGATGAGCGGCGGC
GGAAACTCTCGCTGCCGGGATATCCGTTCGAGCGGCGGCGCTTCTGGATCGAGGGCAACCCGC
TGGAGATCGCCGCCGGCAGGCCCAATGTCCAGGGGCCGCTGGTCAAGGCGTCGGACATCGGCG
CTTGGTTCTACGTGCCGCAATGGCGGCGGTCGGTGCTCGCCGAGCCGGGTACAACGGCGGCGG
GCGCCGCCGTCACGGCGGAGCAGGCACGCGTCGTGACCGAGCTACGGGCGGGATGCGCGTCGG
CCGGCTTGGGCAGCGGGGCCTGCGGACTGAATGGCGGTGCCCCGTCCGAGCGTCCGAAAGAAA
GTGTAGCGCCAGCCGGGTCGACCAGCGCAGCGGCGCAGACCGGCGCGGACTGCCCGACACCGA
CTGGGGAGCCAGCGGCTGTGCCAAAGGACGGGGCCGAGCCGCGGCCGACCTGGCTTATTTTCG_
CCGACGCCGGCGGATTGGCCGAATCTTTCGCCAAGCGGGTTCAGGCCCGCGGCGAGAAGCTTT
ACCTGGTGGCTTCCGGCTCGCGCTTCGAGCGCCTGGCCGAQACCCGCTTCCGCCTCGATCCCG
GGGCCAAGTCCGATCACCGCCTGCTTTTCAAGGCGCTCGACGAGGCCGACATCCTGCCGACCC
ACCTCCTCGACTTCCGCTCGCTTGACTGCGGCGGGCCCGACGCCGACCCCATGGACCAGGCCG
GCTTCTTCGGGCTGTTGCACCTGGTCCAGGCGATGGCAGAGGCCGGCTACAGCCATCCCATTC
GGCTGCTGATCGTCAGTTGCGGCGTCTACGATGTCACCGGTGCCGAACCGCTGCAGCCGGCGC
GCGCCACGATGATCGGACCGGCTCTGTGCATCCCGCAACAGTATCCGCACCTCGAAACGAGCC
ATGTGGATTTGGGCGTGGTCCATGCCGACGAGCTCCACGCCGCGCGCCAGCTCGACAGCCTAC
TTGCCGAATGCCTAAGTGCAACGGCCGAGCGCCAATTGGCGCTGCGCGGCCGACACCGCTGGC
TGCTGGACTACGAGCCAGTCCGCTTGCCGCCGCTCGACCCGGGCCGTCTGCCCTGGCGCCAGC
GCGGGGTCTACTTGATCACCGGCGGTTTGGGCGGGATCGGCCGCATCCTGGCCGAACACCTGG

CCGCACGACCTCGGCTCGCCTGGTCCTAATCGGCCGCGAAACCCTGCCCGACCGCGACGACT
GGGACGCCTGGCTGAACCGCCCGCAACCGGTCGACGCCACCCACGAACGGCTGCTGCACAAGA
TCCGCGCGATTCGCGATCTGGAAGCGCTAGGCGCCGAAGTCCTGGTCCTCGCCGCCGACGTCG
CCAACGAAGCCGCCATGCGCGAGGCCTACGATCGCGCCGAATCCCACTTCGGCACAATCCACG
GGGTGATTCACGGCGCCGGCCTGATGGACGCGCAAAGCTTCTCACTGATCGACGCCCTCGACC
ACGACCTCTGCGCCCGCCAGTTCGAAGCAAAAATCCGCGGCGTCTGCGTGCTCGACCGCGTTC
TGGCCGACCGCACGCTCGACTTCTGTCTGCTGATGTCTTCCATCTCCACCGTGCTCGGCGGCC
TGGGCTATTTCGGTTACGCCGCGGCCAACGCCTTCCTCGACGCCTTCGCCCAGGCGCGCAGCC
GCGACGCCGCTTTCCCCTGGCTTAGCGTGGCCTGGAGCGATTGGAAGTACTGGACCGAGCGCA
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AGATGGACAACGAGGTCGGCGCCGTCATCGACAGCCTCTCGATGGAACCCGCCGAGGGCTTCG
AAGCCGTCACCCGCGTCTTGGCTTGGGGCAAGGCGCCCCACATCGCCAACTCGCCCGGTGACC
TCGGTCGCCGCCGGGATCAATGGGTCAAACTGGCCAGCCTGAAATCGGCGCACTCCAGCGAGC
CCGAGCCGGCTAGGCATGGACGTCCGGCGCTCTCCAGCGAATGGGTCGCGCCGCGCAACGTGG
TCGAAGAGAAGCTGGTCGCCATTTTCGAGCAGGTGTTCGGCACTGCGGCACTGGGCATCGAGG
ACAACTTCTTTGAGTTGCGCGGCGACTCGCTCAAGGCGGTCATGACCGCGGCCCGTATTCAAA
AGGAGCTGAACGTGGAAGTGCCGCTGCCGACCTTCTTCCAGATGCCCACGGTCGCTGGCCTGG
CCCAGTTCGTGACGCAAGCCAAGCGCAGCGGCCGGGAGACGATTCGGCGCACCGCGCCGCGCC
CACATTACCCGCTCTCGGCTGCCCAGGGCCGCCATTACCTGCACTACCGCATGGACCCGCGTT
GTACCGCATACAACGATCCCTTCGCCAACCTGATCGAGGGTCCGCTGGACGTGGATCGCGTGG

' AGCGCATCCTGCACACCCTCATCCTACGCCACGACTGCTTCCGCACCTCGTTCCACTTCCGCG

AGGGCGAGCCGGTCCAGGTGATTCACGATCGGGTGGACTTCAACCTGGCGCGGATTACCTGCG
CGCCCGAGGATTTGCCCGAACGGATGCGCGATTTCATCCGCTCCTTCGATCTGGAGCGACCGC
CCGCCATGCGCGCCGGCCTCTTCGTCACGGGGCCCGAGCGCCACGTGCTGCTAATCGATTTTC
ACCACATTATCACCGATGGCGTGTCGTTCGAGAACTTCGTCGGCGAGTTCGCGGCGCTCTACC
GCGGCGAGATCCTGCCCGAGCTGGAACTCGAGTACAAGGATTTCGCGGTGTGGCAGCATGAGA
ACCGGGGCCGCCGCGCCAACAGCGACCAGGCCCGCTACTGGACCGAGCAGTTGGCCAATGCGC
CCGGGCCGATCGAGCTAACCACCGATTTCCCCCGTCCCAGTCGACGCAGCTTCCGCGGCGACC
GCGTGCGGACCGTGCTTGATGCGGAGCTCGTTGCTCGACTCAAAGAGCACGCGGCGCGCCTCG
GCATCACCCTCTATAGCCTGCTGCTGGGCGGATTCTCGTTATTGCAGCACAAGCTCTCCGACT
CGCACGACATCGTCATCGGTTCGCCCGTCGCGGGCCGCACCCGGAGCGAACTCCAGGATCTGC
TGGGCGCGTTCGTCAACACCCTGCCGATGCGCCACCGCATCGACCCGACCCATACCGCACGGG
TCTTCTTGGAGCAGGTCCACCAGACAACCTTGGCGGCCCTCAGCTACCAGGAGCACCCTTTTG
ACGAAATGGTGGCGACGCTCGGGTTCGCCGCCGATCCGGCTCGCAACCCGATCTTCGACACGA
TGTTCTTGCTGCAGAACATGGCCATGGGTGCAACCACCATTCCCGGTCTGCGGCTCTCGCCTC

‘ACGACACTTTTCACCGCAAGGCATTGTGCGACCTGATGCTACAGGCGACCGAGTATGACTGCC

ACCTGGAGCTGGTGCTCGAGTTCGCCACCGACCTGTTCCGGCTGGAAACCGCGCAAGTCTTGC
TCGACCGCTACCGCCAAGTCTTGGAGTGGCTGTTGGCGTACCCCCATGAATCGATAGACGATT
TGACGCTCGCCGGCCACTTTCGCGAAGTCGAAGTGACGATGTCGGACGAGGGCGACTTTGATT
TCTCAGATTTCGAACCCCGCAACGTGAGAAACCTATGGCGCGCCTGAGCCGCACAGATCTCCA
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ACTCGCCATTCACCAGCGCACCGTGGAGCGCGAATATTGGCGCGCTCTGTTCGAGCGCCATCC
GCAACGGTCCAGTTTGCCGGGGGTGCTCACCGCCCCGATCGGCGACGAGTCGACCCGCGAGAC
CTTGTCATTCGTCCTCGACGAAGATCCCCTTCGGCTGAGTAATCGTTCGCCGCAACGCCTGCT
CACGGTGTTGGCGGCTGGCCTCGCGGCTTTCCTCCACCGCTGCGACGGCGCTGAGCGCTTCAC
CCTGGGGTTGGCCCTACCGCGCCAAGCCGATGACCATCACCCGATCCTCAACAGCTTGATCGC
GCTGGGGGTCGCGGTCGACTCGAGTACGACCTTCCGCGATCTGCTCTATGCGCTTCGATCCGA
ATACCACGAGGCGATGCGCCACGCCAACTTTCCGCTGGCGACCTGGTGGCGCGGCCTACCCGG
CGGAACGGCGCCGTTCGACGTCGCCCTCAGCCTGGACCCCTTCACAGACGGCGATTCGCTGGA
AGACCACGCGATCGGCGCGTTGTTCCGGTTCGCATTGGAGGGTGAGCGCCTCACCTGCCGATT
GCGATTCGACCCTGCGCGCTATGAC:GTCCCGCGATCGAAAACCTCGCCGATCGTTTCGCCCG
CTTCCTCACGCGCCTGTGCCGGGACSCCTCCACCGTCATCCAGGCGCTGGACCTTTCGCTGCC
AAGCGATGAATCGGTGTGGCGCGTCACTGAAGGCGTGCGGCGCGGCTATTCGCAAGACCTGAC
GCTAGACCGCGCGTTCCGCCGCCAGGCCGCGCAAACGCCCGATCAGCCGGCGATCACGTTGAA
CGGGGACGTCCAGAGCTACGCCGAGGTCGACCGCCGCAGCGACGCGCTGGCCCGCCACCTCCG
TCGCCACGGCGTCGGTCCGGAAACGATTGTGGCCGTCAACGCCCGGCGCGGGCCTAATCAGCT
GACGGCCCTGCTCGCGGTCCATAAGGCCGGCGGCGCCTACCTGCCGATCGATGCCGAGGAGCC
GGCTGCCCGCCAGCAATTCAAGGTGCGCGACAGCGGGGCGCGGTTGGCACTGGAGCCGTCGCC
GGACCAGGCGCTGACCGTCACCGACCTGCCGCGGCTCTTCCTGGACGATGCCTCGCTCTTCGC
TGACGGCGGGCTCGATGTGCCGCGCGGCGCCGACTCGCTCAATCCGGCCTATGTGATGTACAC
GTCCGGCTCGACCGGACAGCCCAAGGGTGTGGTGGTTCCCCACCGCGGCGTGGTCAATCGTTT
GAATTGGGGGCAGTCCCGTTTCCCGCTGGACGAACGCGACCGAATCCTCCAAAAGACGCCGCT
GCTGTTCGACGTGTCGGTCTACGAGCTGTTCTGGGGCGCATGGAGCGGGGCCACCCTGGACAT
CCTCGAGCCCGGCGCCGAGCGCGACCCCGACGCAGTGGCCAGGGCCCTGGCCGAGCGCGCCAT
TACCGTATGCCATTTCGTGCCTTCGATGCTGCTCGTCTACTTGGAAGTCATGCGGCGGCACCA
TGCGCCGCCCGTGCCGGACCGGCTCCGTTACGTCTTCGTCAGTGGCGAGGCCCTCGAACCGGA
CCACCTCGCCGGGCTCCAGCAGAT?GGTCGGCGCCTCGGCCGCACGATTCCCCTCGTTAATCT
GTATGGACCAACCGAGGCCTCGAT:SAAGTCTCCTGCTTCGCCTGTCCCGCCGACCATGTGCC
GCGCCGGATCCCCATCGGGCAGCCGATCGACAACGTCGCACTGCACGTTCTCGACCGGCGCGG
CCGTCGCCAGCCGCCCTATCTTCCTSGCGAGCTGTTCCTGGCCGGCGACTGCCTGGCGCGCGG
CTACCTCAACCGTCCCGACCTGAC:SCGCTCCACTTCGTGCCCAATCCCTTCGGCAACGGCGA
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GCGCATGTACCACAGCGGCGACTTGGCGCTCGTGCGCGGCGACGGCCAAGTGGCGTTTCTCGG
CCGCCGTGACCACCAAATCAAAATCCGTGGTCAACGGGTCGAACTGGGCGAAATCGAGAGTCA
TTTGCGCGGGCTCGAAGGCATCGCCGCCGCCGTCGTCCAGGCCGAGTCGCAGCACCATGAAAC
CCTGCTGCACGCCTACGTCGTCACCAACGACGCGGGCCTCAATGCGGCCCGGCTGCGCGCCGC
CCTCGCTCAACATCTGCCCGAGTACATGATTCCCCAGCGCTTCTCGCGGCTGGCCGAGTTGCC
GCTGCTGGCGGCAGGCAAGATCGACCGCGCCGCCCTCGCGCAACGTGCAACGCCGCTCGCCAG
CGGCGCGCCCTTCGTGGAACCCAGCGGGCCCACCCAGCAGCGTATCGCAGAACTGTGGCGCCA
GGTCTTAGCGGTCGCCGAAGTCGGCGCCGAGGATCCCTTCTTCAGCATCGGCGGCAACTCGCT
CAATGTGCTCAAGCTCAGCGCCGCGCTGAGCGACGCCTTCGCGCGTGACATTCCCATGCCGGC
CCTGTTCCAATACGACACCATCGCCGCCCAGGCCTCCTGGCTCGACGGGCAGGTTGACGAACG
GGCCCAATCCGCCGCGCTCGACCGGCAGGCCGCCGAGGCGGCGCTGACCCTTCAAGAGACCGT
GGCCATTTTTGAGGGATTCGATGACGAACCATGACCATCACGAGGAGAGCAGCGGCCTGGAGA
TCGCCGTCATCAGCATGGCCTGCCGATTCCCGGGTGCTGCCGATTGCGACGCATTCTGGGAAA
ACCTGATCAACGGGACCTCCTCGATCACCCATTTCAGCGACGACGAGCTGATCGCGGCCGGCG
TTGACGCGCGCGACCTGACGCCGCAGTACGTGCGCGCGGCCGGCCAGATCGATGACGCCGAAC
GGTTCGACGCGGCCTTCTTTGGGTACTCCCAGCGTGAGGCCGAGCTGATGGACCCCCAGTTCC
GCCTGCTCCATGAATGCGCCTGGTCCTGTCTGGAACAGGCCGGCATCGATCCGCGCGTCGAAG
CCGCGCCGATCGGGCTGTATGCCGGCGCAGCCGACAACACCTACTGGAACGCGCTCTCGTCGC
TCGACCGGGGCTCGGCCGAATCGGAGCAATTCGCCGCCGAACAACTTTGCAACCGCGATTTTC
TGTGCACGCTGGTCGCCGCCGCGCTCAACCTGAAAGGCCCCGCGGTGGTGGTTCAAAGCGCCT
GTTCGACCTCGCTGTTGGCGGTCCACTCGGCCTGTCGTGCGCTCCTGACCGGCGAATGCCGAG
TGGCCTTGGCCGGTGGGGTGGCGCTGCGCTTCCCACGCCCGAGCGGTTATCGCTACGAACCTG
GCATGATCTTCTCGCCCGACGGGGTGTGCCGGCCGTTCGACGCGGGCGCTAACGGGACGGTGC
CCGGCGAAGGCGCGGGGCTGGTAGCGTTGAAGACGCTGAAACGTGCCCTCCAGGACGGCGACA
CGATCCACGCCGTGATTCGCGCGACCGCGGCAAACAACGATGGTGCCCGCAAGACCGGGTTCA
CCGCGCCCAGCGCCCACGGCCAAGCCGAAGTCATTCGCACGGCGCTGCGCCTGGCCCGGGTGC
CGGCCGAATCGATCGACTACGTCGAGGCCCACGGAACCGGCACGCCGCTAGGCGACCCGATCG
AGGTAGCCGGCTTGGTGGAGGCCTTCGCCAGCGAGAAGCGCGGCTATTGCCGGCTGGGCTCGG
TCAAATCCAACCTTGGTCATCTGGACACTGCTGCCGGCATCGCCGGCCTGATCAAGACCGTGC
TGGCGCTCGAGCACGCGCACATCCCCAAGTCCTGCCACGTCGCCACGCCCAACCCCGCGGCGC
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GCCTACACAAGACGCCTTTCCGCATTGCCGCCGACGGGATGGCCTGGCCGCGGCGTATGGCGA
CGCCGCGGCGGGCGGCGGTGAGTTCGTTCGGCATCGGCGGCACCAACGTCCACGCGATTTTGG
AGGAGGCGCCGCCCCGCGCGCCCGAGCTGGCGGACGGGCGCAGTCAGGTGTTCGTCTTCTCCG
CCAAGGACGAGGCGGCGCTGGACCGTGCCCTTGCCAACTATGGTGCGGCCTTGGAGAAGCGCG
GCGACCTCGCGGCGGGCGCGGTGGCCTGGACGCTCCAAAACGGCCGGGCCGCATTCGAATGGC
GAGCCAGCGCGGTGGCATCCGACCTCGACGAATTGGCGGGéGCATTGCGCGGCGAGCGGCCCG
GCGCCGTCAAGAAAAACCGAATGGCGCGCGAGGATAAGCCGGTGGCGTTCTTATGTTCGGGGC
AGGGGAGCCAGTACCGTGGCATGGGCCACGACCTGTACCGCGAAGAGCCGCGTTTCCGGCACC
ACCTCGACGCCTGCCTCGCCATCCTCGCCGAACACAAGCCCGAGATCGACTGGCTGGCGTTGC
TGGGCTACCGCGACGAGGACGAGCCAACCGACCAGATCGGGACGTCCTCGCAGGGCCCGAGCC
GGTCAGCCGCATCGAACCCAGCGGAGCTCCTCGACAGCACCGAATTCGCCCAACCTTTGCTTT
TCTCCATGTCCTACGCGCTCGGTCGGCTGTGGCTCGACTGGGGCGTGCGACCCACGGCGATGA
TCGGGCACAGCCTGGGCGAGTACAGTGCTGCATGTATTGCAGATTTCTATGCACTCGATCAGG
TGCTGCCCTTCATTCTGACCCGCGGTCGAGTCATGGCGCAATTGCGGCGCGGCTCGATGTTGG
CCGTCAGCGGTGACAGCGTTCTGATGCGCGAGCTGATCGCCGATGCGCTCGATTTGGCGGCGA
TCAACGGCGCTGACCAATTTGTCTGGAGCGGGCCGAGCGAGGCTGTCCAAGCCGCGGGGGTCC
GACTGCGCGGCGCCGGCCTGCGTGCCACCGAGCTGAACACCTCACACGCGTTCCATTCAGCCA
TGATGGATCCCATTCTGGAGGAGCTAACGGTTGCCGGTTCGCGACTTCAGGTCGGTGTCGGGA
CGATTCCGGTCGTTTCATGCGTTACCGGAACCTGGTTGACGGCGAAGCAGCTGGCCGATCCGC
GCTACCACGCGCGTCACGCGCGCGAACCGGTGCGGTTCGCGGCGGGCCTAGCGACGCTGACAG
GGGAGGAGCCGCCGCTGATGCTCGAAGTGGGGCCGGGCTCGACCCTGGCGGCTTTGGCCCGCG
AGCATTCGAATGCCCGCCTCCCGGTCGTCACCAGCCTGCGCCACGCTCGCCAGGCGACGCCCG
ATCGCCAATACCTGCTCGAAACGCTCGGCTGCCTTTGGCGACACGGGGTTTCCGTCGATTGGG
GGGCCCATGCCGGACGTTCGCGACGCTTGGTTTCGCTGCCCGGCTATCCCTTTTCCGGCGCGG
TGCGCCGCTTAGCCGGCGACCCCCTCCGCCTGCTGGCCGGAGCCCGCGCCGTCGCCGCCCCGT
CGGGAACGCGCCAACTCAGCQCCGACGCGCGCGACCTCCCGAACACTCCGGAGCCGACATCCG
GCGCCGTGTCGGCGATCAAAGCGCCAATCGCCGCCGCCGATCCCGGCCTCTATCGCCTCTCCT
GGCGCCAGGCCGGAACGGCGCCGCTCGGTCCGCCCGATCTCGGTCCGCCCCGCGACTGGATCG
TCTTCGCCTCTGATTCTCACCTGCTCCAGGCGCTCAGGGCCAATCTCGGGACGCGCGCTCAGC
GGGTGACGCTGGTGACGCCGGGCCAGGAGTACGCAGCCGAGCCGTCCGGGTTTCGGCTGCGGC
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CGGACCAGATCGACGATTACCGCGCCCTGTGGGCGGACTTGGCGCAAACCGGTATTGTGCCAC
GATACATCGCGTTCCTCGCCCCGTTCATGTACCGGGCGCGCATGGCGGGCGATGCCTCGACCC
TGGACGAAGTGCGCGAGGGCGGCTTCCTGCCCCTGACCCGCTTGATCCAGACTCGCCCGCCAG
GCGGACCGAGCGGACTTCTAAGCCTCACGATCGTCACCCCGGCCGCCCTGGCGCTGGGCGACG
AAGCGACGCGCCCGGAATGGGCAATCCTGCACGGGATGGTCGCCGGCTTAAGCCGCGATTATC
CCGAATGGCGCTTCGTCTCGATCGACGGCGGCGACCCATCCCCGCATCGGTGCGAAGGTCTGG
CCCGCTTGATCGCGCTTCATGCGGTCGACGAGGCTGGCCCGACCCGCTTGGCGCTGCGCGGCC
TTCACGCTTGGGTTCCACAGTGCGAGCACGTTCAGCCGGCCACCATCCCTGGGGCGGGTATGT
GGCGCGAGGGTGGTGTGTACATGATAACGGGCGGATTCGGCGGGATCGGTCTCGCGCTGGCCE

CGCCCTGGCTCGAGAAGCTCGCGCCAAGCTGATCCTGGTCGGCCGAAACCTGCCCACCGCGC
CGATCGATCTCGAGGCTTGGGACGCGCCGCCGTTGATTCTCACCGCCGACGTCGCCGACGAAG
AGGCCATGCGCCGCGTCTTCGATGCCGCGCACGCCCGGT TCGGCGCCATCGACGGCATTCTTC
ACGCGGCCGGTGTCCCCCGTGGCAGCCTGTTCGCCAACCAATCGGACGCGGCCTTCGAAGACG
TGCTGCACGCCAAGGTTCGCGGTACCCTCGTGCTGCAAGGCCTGAGGGCAATCGATGCGCCGC
TGTTGCTGATGTCCTCGCTGGACGCCTGGCTTCCCGGTCCCEGTCAGACCGCCTATGCCGCCG
CCAACGCCTTCCTCGACGCCTTCGCCAGTCTGCGCCGGCGAGAGGGAGAGCCGGTGTACAGCG
TTGGCTGGGACAGTTGGTGCGAGGTGGGCATGGCTGCTCGGGTCGCTCCCCGATCGGCCGACS
AACGCGGCCGCCTGGCGCGCGAGGSGATCAGCCCTCGCCAGEGTTGGCAGGCTTTGAGCCGES
CGCTCGCCCTCGACCCCCCCCACCTGATGATC TCGCGCACCGACCTGACCTCGCGCTGGCACA
GTCGATCCAGCCCTACGCCGGTCGCCTCGAGCGAACCCEAGGTGECECTGCCECGCTGGACCS
CATCCGCCTGCCAAGCCGTCATCGAGCGTGTT TGGTGCGAGCACTTCGCCACCGCCGCCATGE
CTCCCGATGGCAACTTTTTCGAGCTCGGCGCCAGT TCCTTCGACATCGTCCAGCTCAGCGCTC
GACTTCAACAACAGTTCGGCCGAGATGTCAGCCACACCGTGCTCTACAGTCATCCCACCGTCG
CCTTGCTGGCCGGCTACTTCGCCAATGACCCGACGCCGTCCGGTGCTGCTGCCGACGAACGCG
ACGAAGCGGTGCGTCGCGGCCGCGACCTCTTGAAGAGCCGCCGGCGAGGAGTATGACCGTGGA

- GCACGAAACCGGATTCGAAATCGCCGTCATCGGGCTGGCTTGCCGCGTTCCCGGCGCTGCCGA

CGTGGCCGCCTTCTGGCGCAACCTGGTCGAGGCCAAGGAGAGCGTGCGCTTCTTCGAGGACCA
CGAGCTGCGGGCCGCCEGCETGCCCGAGGAGATCTTGCGCCTGCCCAACTACGTGAAGGCCAA
GCCACTGCTCGCTGATGGCGAAGC T TTCGACGCGGACTTCTTCGGGTTCCATCCGCGCGAGGT
CGCCTACCTGGACCCGCAAGTTCGECTCCTGCACGAATGTTETTGGACCGCGCTGGAGGATGC
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CGGCTACGATCCCGCGCAGTACGCC?ACCCGATCGGGTTGTTCGCGGGCGTCTCCAGCAATCT
CTCGTTCCTGTTCGACCGCATCGAT:CGCGCGACTCCCCC&TGCAGAAGCGCTATGTGGCCGA
GCTGAACGCGGCCTCCTTCGCCACC:AGATCGCCTACCGGCTCGATCTGAAGGGGCCGGCCAT
TTCGATTCAAACCGCCTGTTCGACGTCACTGGTGGCGATTCACCTGGCGGCGCAAAGCCTGAT
CGGCGGCGAGTGCCACATGGCCTTGGCCGGCGGAGCGACCTTGGAGGTCCCCAAAAAGCCCGG
CTATCTCTACCGCGAAGGCTACATCAACTCGCCGGACGGCCACTGCCGGGCCTTCGACGCCGA
CGCGGCCGGCACCATCTTCGGCG. CGGCGTCGGCATCGTCCTGCTCAAACGCTACCGCGACGC
CCTACGCGACGGCGATCACGTGTACSCAGTGATCAAAGGCTCGGCGATCAACAGTGACGGCCA
TCGCAAGGTGTCCTACACGGCGCCGSGCAAGAGCGGTCAAGTGGCGGTGATCCGCGCTGCGCT
GGCGGCGGCCCAGGTAGAGCCGCAAACCATTCGCTTCGTCGAGGCCCACGGGACCGGCACACT
CGCCGGCGATCCGATCGAGGTAGAEECGTTGACGGAGGTCTTTGCCGAAGCGGGTCGCGGTAC
CTGCGCCCTGGGTTCGGTGAAGACCAACATCGGCCACTTGGATGTGGCGGCGGGCGTGGCCGG
TTTCATCAAGGCGGTCTTGGCGCTCGAGCGGCGCGTCCTCCCGCCCAGCCTTCACTTCGTCCG
GCCCAACCCGGCCATCGATTTCAACGGGCCCTTCTACGTTTGTCGCCAAATCGAGCGGTTGAC
GGAGAACGGGCGGTTGCGGGCCGG-GTGAGTTCCTTTGGCATTGGCGGCACCAATGCCCACGT
GATTCTGGAGGAAGCGCCGGCGCCGGAGGCGAGACTGCCGGCCGGGAGCCCGCCAGGCGCGAG
TCCGTTCCTGTTCCCGCTATCGGCCAAGACGCCGGATGCGCTGGCAGGCCGTTGCCACGACCT
TGCCGACCACCTGCGGGCGCACCCCGAGCTCCTCCTGGCCGATGTGGCCCTCACTCTGCAGAT
GGGGCGGGCGTCGTTCGCCTACCGCCATGTGGTCCAGGCTGCGACGGCGGAGGAGCTGATTCG
CGGTCTGGGAGCGTTCCGACAGGAGTCCATCCGCAAGAGGCGGAATCGAGTACAATGGGTGTT
GGCAGGCGAGGCGATGTCGCTTGAC3CCGGTTTGCGGCTGTACGCCGATTGGCbGGTCTATCG
GGAGCGGGTCGACGTCTGTCTGGCGATCGTCGCCAAGCTGCGCCAAATCGACGGCCGGTCATT
CCTACATGAGTGGATCGAGCGACCGCGCGAGGTTCCTGCCGAATGGTCGACGGCGCTGGCGTT
CATGTTCCACTGCGCGCTGGCGCAA3CCCTGAGCCAGGCCGGCCTGCACCCGCAGCGCATGTG
GAGCCGTGGGCTGGGCGGACAGGTCGGCGTGGTTTTGGCCGAATCCCTGTCGTTGGAACAAGC
GCTGGCGCTGGTGTTGTGCCAGACAéCGGTTCCCGGCGATGCCACACCTCAGCGCGAACGCTT
GGTTCGGACACTGGAAGGCTGCCGGTTTCGTCCACCACGATTTTTGATTTCGGCAGACAGCTC
GGGTCGACCCCTGGACCTCGCCGAATTCGCTCATGTCGATTTTTGGTGCGGTGGCCAAAGCGC
CTCGCCCAATGAGGCGGAGCTGCG3TCATGGAGCGACGCCGCGCCCGAGCTGGTGACCTTGGC
GATCGGCCCATCCTTTCTCGAGGCCGCCTCCGGGACGGTGGGTCTGGCGATCGACCCCAAGCG



10

15

20

25

30

35

45

55

10

15

20

25

30

WO 00122139 _ PCT/US99/23535

85

ACCGATGACCTGTGTTCAGCGCACGGTGGCCGCGTTGTGGGAATGGGGATGTGACGTGCGCTG
GGCTGCGTTCACCTCGTCGACCGGGCGTCGGGTTCCCCTGCCTACCTATCCCTTCGTGCGGGT
AATTCCCACGATCGGCGACCCCCTTCGCGGAGCAGGCGCGGAGGATGACTTGATTGCGGCGAG
CGCTTCCGCGTCGGCCGGATCGCCGCCCGAGCCGTCGGCAAACTCGGCAGCGGAACGCCCACG
CGCCCAGTCAAGCATCGCCTCGGCAACCACACCGGCTCCGTCTCATACGTCGGCCAGCGTGGC
CGTGGCCACCATTCTCGAAACCGTCCGTGCCTATTTCGGGTTCGCCGCCGTGCGTTCCACCGA
CGCCTTCTTCGAATTGGGCGCGTCCTCGCTGGATTTGGTCAACCTGGGCCAGCTCCTTTCCGA
TCGTCTCGGCCGCGAGGTTCCGACCCTGCTCCTCTACGACCACCCAACACCGGACCAGTTGGC
GCTGGCCCTGACATCCGCGGCGCTCAGCGCAGAGGCGCCGCCCTTAAGGGGCGGTCATCGCGC
ATCGACTTCCGGCACAGCCGCGAGCTCGGCCGCCTCCACCGCACCGACGTTCCCGGGGGACGC
TCACTCGCAGCCCAGCTTCGTTCGCGAGCAGGACATCGCCATCATCGGGATGGCCTTCCGGGG
ACCGGGCGCCGACGACCTGGACGCGTTCTGGAACAACCTGGTCGAAGGGGTCGAGTCGATCAC
CTTCTTCAGCGAGGACGAGCTGCTGGCGGCGGGCGTCCCCCGCGAACATCTGGCCTCGACGCG
CTACGTGCGGGCCAAGGGGGAACTGACTGGGATGATGGATTTCGAACCGGAATTTTTCGGTTA
TTCGGCGCGCGAGGCGGCGGTCATGGACCCGCAGTTCCGCGTGTTCCACGAATGCTCCTGGCA
CGCACTGGAGCACGGCGGpTACGATCCGACCCGATGCGCGGCATCGATTGGCGTCTACGCCGG
CGTGACCAACCACCTGCCTTGGCTuATGCGAACTTTGCCGCACCTGACCGAGGAGGAGCAATT‘
CGGCGCGCTGCTCCTCACCGACCGCGAGTTTTTCGCACCGCTGCTCTCCTACAAGGTCGGCCT
GCGCGGACCCGCTATTTCGCTGCAAACCGCCTGTTCGACGTCGTTGGTGGCGATCGGCACGGC

TGCTCGCGAATTGCGCGCGGGETGCCTGTCAGATGGCCCTAGCGGGCEGCGTGACGGCCAGCAT
CGAunCTGCGGCTACTTCCACCAAGAAGGCTACATCCTCTCGCCTGACGGCCACACGCGCAG
CTTCGACGCGGCGGCCGCCGGCACGGTCTTCGGCGACGGAGTCGGCATGGTGCTGCTGAAGCS
GCTGGCCCAAGCCTTGGCCGACGGCGACACGATCCACGCGGTGATCAAGGGAATCGGCATCAA
CAACGACGGCGCGCGCAAGGTCGGCTTCACCGCACCTAGCCGGGCCGGTCAGACCGAGGCGAT
TCchCCGCGCTGCGCGACGCCGGGGTGGCGTCGAACCGCGTCAGCTACGTGGAGGCGCATGG
AACTGCGACCAGAATGGGCGACCCSATCGAGGTCGAGGCCTTGACCCAAGCCTTTCGCGCCGA
AGCCGACGETCCGCTTCCGCCCGGCTCCTGCCTACTCGGCTCGGTGAAGTCCAACGTGGGCCA
CCTGAACGCCGCGGCCGGCETCGCTGGTCTGGTAAAAACCGTGCTGGCGCTCCAACACCGCCG
CCTGCCGACCAGCCTGTTCTACCAGTCGCCCAATCCACACATCGACTTTGCGGCGAGTCCGTT
CCC_uTGAACGGCCAGACTTCGGATTGGGTCGCGCCAGAGGGGACGCGGTTGCTGCCGGGAGT
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GAGTTCGTTCGGTATCGGGGGAACCAACGCCCACCTGATCGTCGAGGAGGCGCCGAAAGCGCT
ACCGACGACAGCGGCACCTCTGTCGACGGAGCCGAATGACCTCGACGCGGGCGACGCCGACGG
GCTAGTGCTGCCGATCTCGGCCCGCACGCCGACCGCCCTGGCGCACATCGCGACCAACCTCGC
CAATCACCTGGAACGACATCCGACCATCGCCCTGGCCGACGTCGCCCTGACCCTTCAGCTGGG
CCGTCGCCAATGGCCCCATCGCCACAGCCTGATCTGCCGGAATCGAACGGAGGCGATCAAGCT
GCTGCGCGCCGTCGTCCACTCCGCGGAGGTGCCGCCAGCTCAGGCGCCGGTCTCGGATGCGCC
GCGCTGTGTTTTTCTTTTTCCCGGCCAGGGCGCCCAATACCCGAGCATGGCCCGCGACCTGGT
TCGAAACTGTCCCGACTTCGCCCTGCACCTGGACCCCTGCCTCGACCAGTTGGCCGAACTGCT
TCCCGAAGATCCGCGTTGCATCCTGTTCGGCGATGGCCCCGCCGATCGGCTCGACCAGACGGC
CTACACTCAGCCGCTGCTCTTCTCCGTGTCCTACGCCTTGGCGCGCTGGTTGGGCGATTTCGG
CATTCGCCCCGATGCGATGATCGGCCACAGCCTGGGCGAATACGTGGCGGCCTGCTTGGCCGG
GCTTTTCTCGCTGAGCGATGCCCTGCTGCTGGTGAGTGAACGCGGCCGCCTGATGGGCTCGGC
CGCGCGCGGAGCGATGCTGGCCGTCCCCTTGCCCGAATGGGAACTGGAGGAACGCCTGGAGCT
TCTGGCCGACGACCGAATCAGCATCGCGGCGGTCAACACCGCCGAGAGCTGCGTCATCGCGGG
ACCCAGCGAGGCGATCGAGCGCTGCGCCCAGCGCTGGGCCGCGCAAGGCCTGACCTGTACGCC
GCTGCGCACGTCCCACGCCTTCCACTCCGCGATGATGGAGCCGATTGTCGAACCCTTCGGCCA
TGTCTTGGCACGGGTCACCTTCGCGCCGCCGCGCGCGCGCTGGATCTCGAACCTCGACGGCAA
GCCGATCGATTCCGCGGCGGTGATGCAGCCCGACTATTGGGTGCGCCACCTGCGCCAACCGGT
CCGCTTTCACGAGGGACTCAGTCACCTGTTGGCCGAGGACACCCATGCTTGGGTCGAAGTGGG
TCCCGGCCGAACCCTGTCCTCCTTCGTCCGCCGCCACCCGECCTACCGTCACCAGCCAATCGT
CAACCCCATGCGCCATGCAGTCGAGTCGACGGGCGACGTGCGCCGGTGGCGCCAAGCGCTGGG
CGAACTATGGCGGGCCGGCATGCCGGTCGCCTGGGAGCGGCAGCEGCGCGGCCEGCATGCCGE
ACGACGTGTGCCGCTGCCGGGCTACCCCTTCGAGCGGCGGCCCTTCGCGGCCCGAAGACCGGT
GGAGCTGGCGCAGCCCGCGCCCAAGGCGGAGCTGGTGAAAAACCCCGATCCCGCGCGGTGGCT
GTACCGCCGCGTCTGGCGCCCTGCCCAGGCTGCGGCCGGCGGACTGGCGGTGCAGGCGACCAT
TCTGGTCTTCGGCGACGGGTCCEAGCTGTGCCGCGCGECEGTCGCTCAGGTGCAGCGCCAGEG
GCTGAAGTGCGTCTCGATCACCGCGGGCCGCCAATTCGCGCGGGAGAGCGACATGCGCTTCAC
GCTTGACCCCGCTGATCCGCGCCAGCTCGACCAGCTCTTCGCGGCCCTCCGATGGCTCAGGCTC
GCGGCCGCGGTACGTCCTGCACCTGCTGACCCTGAACCCGCCCCCGGATGCCTCGGCGATCAT
CGCTCACAGCTACTACAGCCCGATGGCCTTGGCTCATGCCTTGEGCGCCCACGAGATCGCGCC
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TGTCTCGATCACCGTCGTCACCGCCGGGGTCGTCGCCGTCGCGGACGAAGCGATTCGCGAGCC
GCTGCAGGCGCTGATCGTGGGCCCGTGCCTGGTCATCCCGCAGGAGTTTCCCGGGCTCAGCGT
TCGGCTGCTGGACGTCAACGTCGACGATCCGGCACCGCGTCTGGCGGAGCGGCTCGTGGCCGA
GCTCTCGGGCACGGATCACATGGTGGCGCTGCGCGGCGGCGAGCGCCTAGTGGCCGATGTCGA
TCAAGTCGATGGCCTCGGTGTGGGGATCGCCAAGGTGCCCTTGCGCCGCGAGGGCCACTACCT
GATTCTCGGCGGCCTGGGCGATATCGGCTACCACTGTGCCCGCTATCTGGCCCAAACCTACCG
CGCCAAGCTGACGCTGACCGCGCGTTCGTCACTCCCGCCGCGCGCGTCGTGGGAGCGAATGCT
GCGCGAGGGAAACCTGGATTCCCGGCAGCGCACGCGCATCGAGCGCGTGTTGTCGCTAGAGGC
GTGCGGGGCCGAAGTCCAGACGGCTGCGGTCGACTTGGGCGATCGCCATCGCTTGGCCGATGT
GTTCCGCGAAGCACGGGGCCGATTCGGCGCCATCGCGGGCGTGATTCACTCGGCGGGGATTCC<
GGGACACGTCCACTCGATCGACGAGCTGGTGCGCGTCCGCGACGAAGCCCAATTCACCGCGAA
GGTTCGAGGGCTGCACCACCTGGCCGAGGTCGTCGATCCGCTGAACCTCGACTTTTGTCTGCT
GTTCTCCTCGCTCTCGACCGTCCTCGGCGGGCTCGGCTACGGCGCCTATGCAGCGGCCAACGC
CTACATGGACAGCTTCGCCCGCCGCCACGATCGGCCGGACGAATGTCG?TGGATCGCGGTCAA
CTGGGACGCCTGGCTGTTCGAAGCCAAGACGTCGTCGGTCGGCGCCGAATTGGCGCGCCTGGC
GATCGTGCCCGAGGACGCTCCGGCCCTGTTCGCGCGGGTGCTAGAGCGACTTCCGCAATCGTT
CATCGTGTCCACCGCCGACCTTCGGGCCCGCATCGACACTTGGATCCGGGACAAGAACCGCGT
CCCGCCCGCCGAGATCCGAGCGGTTCAACCGCGACCGGACCTGAGCCAGGCGTACGCCCCGCC
GATCGGCCCGCTGGAGATTCAACTCTGCGGGCTGGTCTCCGCCTATTGCCGGTTCGACCGGAT
CGGGCGGGACGATTCCTTCTTCGAAATCGGCCTCAGCTCGTTCGACTTGATCCAGCTCAGCTC
GCGCATTCACCGCATCACCGGCAAGGATCTCAATACGACCCAACTGTTCAGCTACCCCACCGT
GCGCGCCTTGGCGCTCTTCCTCGGCGGCGAACCGGAGGGGCTCGCGGCGGAGGAGCCCGCCAT
GGAGAACCTGTGGCTGCAACGAAGCGATGCGACCCTCGATGAGTGAGACCGAGGTCGCCGACT
GCGGCGCTACCGACCGCGGTCGAGGATTTTCCGCGCAGCGATCCGGGACGACTCGCTGAAGAA
GCGCGATAGAAGAACGGAATCGTGTATGAAATACGAAACCACCGGATTGGAATTGGCCGTCAT
CGGTCTCGCTTGCCGCTTTCCAGGCTCACCCGATCCCGAACAGTTCTGGTCGAATCTGCGCGC
AGGTCGCTCCGGAATCCGCCATTTCAGCGATGCCGAGCTGAGCCACATCCCCGCATCCCTGCG
TCACCATCCGCATTACGTCAAGGCCAAAGGCGCGCTGGACCACGCCGATT TCGAACCAGCCTT
CTTCGGCTACTCGCCCAAAGAGGCCGAGGTGATGGACCCTCAATTCCGGCTGCTCCATGAGTG
CTGCTGGGAGGCGCTGGAGTCAGGCGGCTATGCGCCGAGCCAATTCGCGGGTCGGATCGGCTT
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GTTCGCGGCGGCGGCCTTCAACGACGGATGGATCGCCGGTACCCTCGACCGGCTGCGCACCGG
CGTGGGTTTGAGCTCCCTGGAAACCGCGTTCTTGACCCTGCGCGATTACCTGACCACCCAGAT
CTCCTATCGGCTCGATCTGCGGGGCCCCAGCCTGCTTGTCCAAACCGCCTGCTCGTCGTCGCT
GGTGGCGGTCCAGCTCGCCCAGCAGGCGCTGATCTCCGGCGAATGCGCCCTGGCCTTGGCTGG
CGGCGTGTGCGCGACCGATCCGCTGCATTCGGGATACCTCTATGAACCCGGCAACATCTACGC
GCGCGACGGCGTCTGCCGACCGTTCGACGAGGCAGGCGCCGGTACGETCTTCGGCGACGGETS
CGGCATGGTCCTGCTCAAGCGGCTGAGCGACGCCCAGCGCGACGGCGATACGATCTGGGCGGT
CATTCGCGGGGCGGGCGTGAACAACSACGGGCACCACARGGTTGGCTACACGGCTCCTEGCAC
GAGGGGCCAGGTGGCTTTGCTTAAAAGTGTTTATCGCGCGAGCCGGGTCGACCCGGCGACGCT
CGGCTACCTGGAGGCCCATGGCACCGGCACCGCGCTCGGCGATCCAATCGAGGTCCAGGCGCT
TACTCAGGCCTTCGCCAGCAAACGTCGCGGCACCTGCGGCTTGGGCTCGGTCAAGGGCAACCT
GGGTCACCTCAACACGGCGGCCGGCATCGCTGGACTGATCAAGGTGGTGCTGGCGCTGAAACA
TCGCGAAGTGCCACCCACCCTCAATCTGCGCCGTCCCAATCCGAAAATCCGCTTCGACGAGAL
GCCGTTTTTCCCAGTCGTCGAGTTGCAACCCTGGCCAAGCGGGACCGGCCCCTTCCGAGCCOGS

'CGTGAGCTCCTTCGGCATCGGCGGTACGAACGCCCACGTCATCCTCGAGGAGGCACCGCCGAC

GGCCAACCCGGCGCCACACGGCAGATTCCGACTGTTGCCGCTTTCGGCCAAGACACCGGCTGE
GCTCGAAGCGAAGCGCCGCGATCTGGCCGGCTTCCTCGAACGCCACCCGRBAGACCTCCTTCGC
CGACCTCGCCTTTACCCTGCAACGCGGCCGCGAGCTCTTCAGTCACCGCGCCTGCCTCGCCGT
GGAGACCTTAACGTCCGCGCGCACGCGGCTGAGCGGCGAGTCGTCGAGCACTTGCGTGGTGGG
CCCCGCGCCCAGCGCCATATTTC TG TTCCCTGGTCAAGGCAGCCAGCTCGCCGGGATEAGCCS
CGGTCTGTATCACCATTTCGAGCCGTTCCGCACGGCCGTCGATGCCTGTCTGCGCGAGCTCGA
GCCAGGACTGCGGCAAGCGCTCAGCGCCCATTTCGATCCGAATCGCGGCGCGGACCCACCCGA
TTCGACGACCTTCGTCCAACCCT TG TTGTTCCTCGTCGAGTACGGGGTGACCGAGTGGCTACS
CTGCTTGGGTGTGCGGCCAACAATGGTGTTGGGTCACAGCTCTGGCGAGTATGCCGCAGCCTG
CGTCGCGGGCGTTCTGTCGCCGTCCGCGGCGGTCTCGCTGCTGCCCGAGCGCGAGCGGCTGCT

. GCGCGACCTGCCAGCCGGCGCCATGCTCGGCGTCCCGCTGGCCGCCGAGGCGCTCGAGGCGAT

GTTGCCCGACGCTCTCGATCTGGCGGCGATCAACGGCTGTCAGCTTTGCGCQQTGTCCGGGCC
GGTCGCGGCGGTCCACGCCTTCARAGGCCCAACTGGAAGCCGCCGGACATCACGCCCGCCTGTT
GCACACCGATCGCGCCTTCCACTCGCGGC TGGTAGCACCGGTGCTTGACCGGTTCCAGGCAGT
CGTTCAACACGTGGAGCTGCGGCGCCCGCARGTACCTTACCTCTCGACCGTCAGCGGGCGATT
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GGAGGCGGATGGGCCGGCGAACCCGCACTACTGGGTGCGTCACCTGCGCGACACGGTGCGGTT
TGGTCCAGCCCTGGAGGCGCTGCCGCCGGTGGATTCCTTCGTGTGCATCGAGGTGGGACCAGG

'CTCGGCCTTGAGCACCATGGCGCGCGAAACGTTGGGTTCCCAGGCGCGACTGATTTCGTTGCT

GCCGCGGCCGCGARCGGGGCAARTCGAGCCCGGTCCGGTATTCGAACGACTGGCGGCGCTTTG
GCGCAGCGGGTTGACATTGGATTGGTCTAAATTGACGGGCGGCGAAGAGGGTCATCGAATTCC
CTTGCCAGTCTACCCGTTTCAGCGCAGCCATCTGTCGAGCTCCCTGGCGGCGGGCCACACGCC
TTCGTCGCGGCCTGCAGTCGAATCAGGCGCCATCCTTGCCGAGCGATCCGCAGGGGAAAACGE
TGAAACCCGGGATTGCCCGCTGCCAACCGCCACGCTCGAGCCCAAGGCGGTCGCTCCGGCCCC
ACTCGAGGCTACCGACGCCGCAGGTACTCGCGAGCGACTGGCCGAACTTTGGCGCGAGTTGCT
AGGGTTGACCTCGATTGGGCCCGACGACCATTTCTTCGACCTGGGCGGCCACTCGCTGACCEE
CACGCGGCTGCGCGCCCTGATTCACCAGCGGTTCGATGTCGATCTCGGGCTCGACGAAATCTT
CGCTCATTCGCGTCTCTCCCAGCTGGCCGCCCGTATCGAGGCGGCGGCCAAGAGCCGATTTTC
CTCCATTCCCAGCGCGCCGGACCAGGACGACTATCCCTTGTCATCCGCCCAGCAGCGGATTCA
CAGCATCGTCACGAGGGCCGAGGTCGGCACTGCTTATAAT T TTCCGATCGTCCTCGAGCTGCA
GGGCGCTCTGGATCGAGTGCGATTCGAGGCGACGTTCGCGGCATTGTTCCGGCGTCATGAGGE
GTTCCGCACCCGCTTTGTGATGCGCGATGGCGGGCCGCGCCAGCGCATTGTACCGGACGTGGC
GTTTCGCCTGCCGCTCACCCAGGTCGAGCCAGAGCAGGTTCCCGGGCGCATCGAGGCCTTCAT
CCGTCCCTTCGATTTGGAACGCGCGCCGCTGTTCCGCGCGGAGCTGTTGCAGTTGGCCGAGCA
GCGCCATCTGCTACTTTTCGACATGCACAACTTAATTGCCGACGGTATCTCGCTCAACCTGTT
CGTCGCCGATTTCGCGGCCCTGTACCATGGTCGTCCGCTGGCGCCGCTGAAACTCCGCTATCG
CGACTATGCCGTTTGGCAAGAGGCGCGGCTGGCCTCCGATGACC TGCGCAGCCAGCGCGAATG
GTGECACCGGCGGCTTTCGCCGCCGGTCGCCACGCTGGCGCTCCCTCCCGATTTCCCGCGTCC
GGCGGTGCGCCGCTACAAGGGCCGTAATGTGGTGTTCCACCTCGACCGGGAGATCCGCGACCG
CCTCGTGGCCCTGGCTCGAACCCAGGGGGTCACCATGAACGTGATGATGC TGGCGCTCTGEGC
TGCGCTGCTGCATCGCGAAACCGRCCAATCGGAGCTGGTGGTCGGATCGCTGCTCGGCEGECG
GCCGCACAGCGAGCTGCATCCCGTGATCGGGCTCTTCACCAACTTTTTGCCCTTGCGGTTGGC
GGTCCGAGGGATCGACCCGCTTCGATCGCTTCCTTGCCGCTTGCCACCAGGTGTTTCTCGAAGC
CTATCAGCGCCAGGACTATCCGTTCCACTTGTTAGTCCAGGAACTCGTGCCGGTCAGGGACCC
GTCGCGGTCGCCGCTGTTCCAGACCTCGCTCGTCTACCACARCGAAATTGACGGCAAGACCAA
GCTGGAATTGGAAGGGCTGAAAGT CGAAGTGGTTCCCTTCGAAAAGGGTGTGGCGAGGCTGGA
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TTTGAAGCTGGATGTGACACCTTTTTCCGACCGACTCGAATGTGTTTTGCAATACGACTTGGA
TCTGTTCTGCGAGGAGACGATGCGCGGCCTGATCGCGCGGTTCCAGGCGTTGGTGGCGGGGCT
TGTCGCCGATCCGGCGCAATCGCTCGCCGCCGCGAGCGTTTCCGGGAAGCGGGCGCTGCGCGC
GGGCGTGGCCACGGCAAGCGAATCGTCGCCGCAGTCACTGCCGCCGCAACCATCGACGGCGTA
CGCCACTCCCTCACCGCAGTCACCGTCGCCGGTAGTCCTGACGGGACCCGCCGACCTGCCCGL
GATCTTGGCGGCCTACGTGGGGCAGAACCCCCATCCGTTCGCGATCCATCGGGGTCTCATTTT
GGAGGCGCCGCTGGGGTTGCGAGCGCTGCGGTCGGCGCTGGACGCAGTGCTCGGAGAACACAC
CCATTGGCGCAGCGTGCGTGCGGGCGATCGCGCGCGGCGCGTGGATAAGTTGGAATTGACCAG
CCTGGTGCGGCTCGACGACCTGCGCGGGTTGGTCAATCCTCAGGCGAATGCCTTCACCCTGGC
TTGGCGCGATCTGGCGATGCCOTTCGGGGAGGGGCGTCCCCTGTGGCGACTCCGCCTGGCGTG
GTCGGCTCCATCGCGCTGGTTGCTATTGCTGACGGTTCATCCATTGATCGGCGACAACGGCAC
GGTCGACCTCTTTCTGGCGGCACTCGCCGATCACCTGCGCCGCGCGTCCGCTTTTCCCGTAGC
ACCGCTCGATGAGGCCGAGCTGGAGGCGGAGCTGAAGTGGGGAGAGGAAGGGGAGGGCCTCGG
GCTGACCGCGATCGCGCCGGTCCTGGGCCAATTGCGCGAAAGTCGGCTGAGTCCTGTGGCCCA
GATGTGGCTGGACGAGGTCTGTCGCCGCCACGACCTCACCCCGCTAGAGGTCTTGGCGGCCCG
GCTCCTCGATTGGACACGAAGCCACGGTCACGGGTCGATCGCTTTGTGGACGCCGCTGCCCGA
GGACCATCCGCTTCGCGATGAAGGCCGCTGCCTCCAGGTTCGCCTGCTGGAGGGGCCGCCGTC
GCAGCGAGGAGCGGGCGATCCAAGCTGGCTCGAGCAAATCGCCTTGAGACGGGGTACCCCTGC
AACGGAGGTCGTTTGCCCTACTCCGACCCAACGGGCAGCCATCGACCTCGCGCTGGCCTGGCT
GCCGCAGCCGCCTCTTCACGGTTTGGTCGGAACCGTTCAGCCGTGGCCGGAATCTCCATTGGT
CTGTCCGTTTCCCCTCAATCTCGCGTTCCGGCCAAGCCATCCAATTGCCTACGCGCTCAAGCA
CGAGGCCACGCTCGCGGTCACGGCACGGGCGCGCGATCTGATGCGTTTCCTCGACGGCTTGGG
CCCGGAAAGCTGAAGATTAGCATAAGCGCCCGGCCAAGGGCATCCTAGGATGACGCAAGCCTC
GGCCGCGTCGACGTCCCAGGTCGCGCCGGAGGTCACCCCCGGCCGAAAGGACGACGATGACGA
TCAAATCCGAGATGTCGGCCGTTGCTCACTCTGCGGAGAGCGGCTTCCGCGCTGGGCCACGTCG
TGGGCGGCGCGATGAAGCGGGGCCGGACGCCGGAGCAGGCCGGCGTGAAGCTGCTCCGCGCCC
CGGTGAAGCGGAAGTGGCTGCCCCCGGCGCCCGTCCTGCGCCTGAGCGAGCGGCGTATCCCGG
AGGTGTGGGCAGGCTACCGCGCGAGCGCGGGATGACCCGAGCCCCGCCCGCCGGCGCGACCAT
GACGCCGCCCCACGGGGCGAGTCGTCCGGCGCGCCGGCGCGCGTCGGGGCTTCCGCCGCCGGG
CGGGCAGGTGCAGGATGGTCCGGCATGGTGACGCGTCCGACGTCCGACGGCATCGAGGACGAG
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CTCGCGCCGTTCCCCCCGGTCCTGCGCGGCTGGCTCATCGAGGGCGAGCTCGGCCGCGGCGGR
ATGGGGCGGGTGT TCCGGGCGCGGCACCCGAAGACGCGGGCGCGGGCGGCGATCAAGGTGCTG
CTCGGCGACTACGCCCGCCGGCCGGACGTGGTGGCCCGCTTCCGGCAGGAGGCGATCGCCGTC
AACATCATCAACCACCCGGGAATCGTCCGCGTCTTCGACTCCGGCGAGCTCGAGGACGGCTCG
CCCTACATCGTGATGGAGTACCTGGACGGCCGGGGGCTGCGCGACTGGGTGCAGGCCGTGCCG
CCCGCGGAGCGGCCGCGGCAGGTCGTGCGGCTCGGCTACCAGATCGCCTCGGCCATGGCCGCG
GCGCACGCGTCCAAGGTCGTCCACCCECCATCTGAAGCCGGAGAACATCATGGTGGTCGAGGAC
GAGCTCGCGCCCGGGGGCAGCCGCGTCAAGATCCTCGATTTCGGCATCGCGAAGGTCCTCTGG
GGAGGTCTGCCCGAGGTGCTGGAGCTCGAGGGGAGAGGCTCCCTCGCGCCCGCGTCCGCGTCC
ACGATCCGCACCGAGCTCTCGACGCEGCCGGCGCCGACGGTGGGCGCCACGACCGGCCCAGAG
AGCCCGCTGGGCGCGAGCGCCACGTCAGAGAGCGCCCTGGGCGCGAGCGCCACGCCAGAGAGC
GCCCTGGGCGCGAGCGCCACGCCAGAGAGCGAGGCCCACGAGGAAGACGCGCTCCGGAGCCTC
CCCGTCGTGACCAGCGGCAGGCCCGTGATCCACCCCGCGCCGGTCGAGATCCCGCCCGAGGCG
GTCTCCTCCGCGGCGTCGCGCGGGTCGCGCGCGTCGATCGAGCCAGGCGCGCCCGCGCCGCAG
AGCGAGGGCGCGGGACAGCCCACGATGCCGTTCACCCAAGAGGGCGTGTGGGGCCTCGGGACG
AGGAGCTACATGGCGCCGGAGCAGGAGCGCCACTCCGGGAGCGTGGACGTGAAGGCGGATGTC
TACTCGCTCGGCGTCATCCTCTATGAGCTGCTCGAGGGGCGGACGCCCGACGCGCCGAGCGCT
GCGTGGCCGCCCCCGATGAGCGCCGCCACGCCGCCCGATCTCGTCGCCCTCGTCCACCGGGTT
CTGGCGTTCGATCCCGATGCGCGGCTGCGCATGGCGGAGGTGGCGAGCGCGCTTCACCGGCTC
GGCCGGGCGAAGAAGGAGCTCGACGASGCGCTCTCGAGGTGGGTCGTCGGCGGAGGGGCGCCG
GGGCTCTTGCCGTGCGGCTATGCTC T TCTCGAACTGGTCCTCCTGGGCCCTGGGAACTTATAC
GATTCTTTCCAGCCTGTAAGTGCATTTTTCTTTCAATATCGTCCTCTCTTCATATACGAGGTG
AGTTCTCTGAGGTCCTCCTATAAGTCTGGGGTGTCCTATTCGGCCTCTTACTTGTTACTTCGC

CTTCTTAGGAGTTTTTCCTTAATTTTIGCCCTCTTACATTCCCGTATTCATTCTAACTGGGCCC
TATCTCATTCGCTAATACGTTTCTGTATTGTGTACATCTCCTATCATGTGTCAATACTTGTTT
CTGTTTATCATTATTCTTATTGTTTACGCTCTTATTTCATTCATAGTATAACATTAGTTTACT
GATTATCGCACTTGAATTCGCG

or its complementary strand,
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(b) DNA-sequences whick hybridise under stringent conditions
to regions of DNA-sequences according to (2) encoding proteins

cr to fragments of said CNA-sequences,

(c) DNA-sequences which hybridise to the DNA-sequences accord-
ing to (a) .and (b} because of a degeneration of the genetic
code,

(d) allele variations and mutants resulting by substitution,
insertion or deletion of nucleotides or inversion of nucleotide
segments of DNA-seqguence:z according to (a) to (c), wherein the

variations and mutants offer isofunctional expression products.

8. DNA sequence according to claim 6 selected from the fol-

lowing
(a} open reading frames:

Nucleotide Position

ORF1 1666 - 1 Seq ID No 3
ORF2 1605 - 3338 Seq ID No 4
ORF3 6100 - 3398 Seq ID No 5
ORF4 7110 - 6374 Seq ID No 6
ORFS 9590 - 8433 Seq ID No 7
ORFS 11393 - 9855 Seq ID No 8
ORF7 13656 - 12712 Seq ID No 9
ORF§ 15374 - 18984 Seq ID No 10
ORFS 20003 - 27889 Seq ID No 11
ORF10 28251 - 29402 Seq ID No 12
ORF1i1l 31720 - 30402 Seq ID No 13
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ORF12 31982 - 32932 Seq ID No 14
ORF13 33128 - 33613 Seq ID No 15
ORF14 33661 - 34007 Seq ID No 16
ORF15 35611 - 35255 Seq ID No 17
ORF16 37856 - 35730 Seq ID No 18

or DNA sequences complementary to said open reading frames,

(b} DNA-sequences which hybridise under stringent conditions
to regions of DNA sequences according to (a) encoding proteins

or to fragments of said DNA sequences,

(c) DNA-sequences which hybridise to the DNA-sequences accord-

ing to (a) and (b) because of a degeneratiod of the genetic

code,

(d) allele variations and mutants resulting by substitution,
insertion or deletion of nucleotides or inversion of nucleotide
segments of DNA-sequences according to (a) to {(c), wherein the

variations and mutants offer isofunctional expression products,
and peptide seguences corresponding to said open reading frames

SEQ ID No 19 (>ORF1)
VDPEREAVTLGLAFNRAQGRTYARGPEARAEYIGTAMRAADVIEDRFEIERLAVSGGMGDVYR

- ARDRVSGQAVALKVLQGASANDLRRFAREAEALVTLRLPGVVQYVAHGVTGAGRPYLAMEWLD

GVTLEERLAGAPLTLAESVALAARVATTLGAIHWLGVVHRDLKPSNLMLVGGAVERVTLLDFG
IARHLRLAPTLTSPGAVLGTPGYIAPEQVRGDAPVDARDVFALGCVLFQCLAGRPPFLGNSAL
ALLMRVVLEEPPRLGELRDGIPEPLERLVARMLAKNAGERPRDGAAAAAELAAVAGEGLSIGA
SAVAAPAAPGEAITTAERKVMCVILAEDGGAEAGATLSEDDGAARAEALRDIAARHGGRLDRL
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QARWWLVALSGAES PTDLATRAAHCALALRAALGGVPVSVATGLAEVEARLPVGELVDRVAQL
IAGRDGLSPPEIRLDDATASLLASRFETVQGPGGCWLRGPKEEPDAVPRLLGKPTPCVGRERE
LSQLATEWRHCVDEPSANAVVVVGAPGLGKSRLAWEFLRTLEQREGAAT

SEQ ID No 20 (>ORF2)

VRPCARLNASPSVTASRSGSTAAGSVHASTSACVEQPATGRTQPASPRWPPGAAALRLTSAMP
RWFNTAGPCNPADHYMLPAEERLPAVRDLVDRKAYFVLHAPRQIGKTTSLRTLAQDLTAEGRY
VAVLVSAEVGAPFSDDPGAAELAMLAEWRGTAGAQLPADLRPPPFPDAPAGQORI GAALRAWAQ
AAPRPLVVFLDEADALRDATLVSLLRQIRSGYPDRPRDFPHALALVGLRDVRDYKVASVDSGR
LGTSSPFNIKVESLTLRNFTRDEVATLYAQHTAETGQVFRPDAVDRAFELTQGQPWLANALAR
QLVEVLVKDRAQPITSANVDRAKEILIERQDTHLDSLVDRLREPRIRAVIEPMLAGTALPSVP
PDDLRFAIDLGLVRMTAEGGLDVANPIYREIIVRELAFPIRASLPQI KATWLTODGRLDADRL
LDAFLSFWRQHGEPLLGAAPYHEIAPHLVVMAFLHRVVNGGGTVEREYAIGRGRMDLCVRYAG

ETLAIELKVWRDGRPDPVAEGLAQLDEYLAGLGLDRGWLILFDQRSGOPPIAERTRRERALSP
AGREVAVIRA '

SEQ ID No 21 (>ORF3)

VTIKKTFRSIDPATLPKHFDSPVAELRLADLWEADGTYRYDPSRPREETFVVDTPPPTASGSL
HIGHVFSYTHTDVVVRQRRMRGFNIFYPMGWDDNGLPTERRVQNYFHEVRTDVRTPYERGLTLP
QAAPETIKKEPPRIVSRPNFIELCHKVTREDEQVFKALFRRVGLSVDWRNEYATIDDHCRRTA
QLSFLDLHEKGHLYSVFAPTMWDVDFQTAVAQAEVEDRPQSGAFHDIAFAVEGTAEELVIATT
RPELLAACVGVTAHPEDPRYQHLFGKTALTPIFRAPVPIFPéPLVDREKGTGILMVCTFGDAT
DVIWWREQKLPLRQMLGKNGRVLPVTFGEGAWESRDPAAANAAYAPLQGRGVKQARAAVVELL
RREEHAAAPGRGPALRGEPRPIERAVKFYERGDQPLEFVPTROWFVRLADKKAELLEYGDKIK
WHPDFMRLRYRNWTEGLQGDWCISRQRYFGVQFPVWYPLDAEGNPDHSRPLLATREMLPVDPT
VDVPPGYEASQRDQPGGFTAESDVFﬁTWFTSSLTPQISSHWGDDPARHARLFPADLRPQAHDI
IRTWAFYTIAKAMLHESSVPWHHVAISGWILDPDRKKMSKSKGNVVTPMELLDTYSSDAVRYW
SASARLGTDTAFDEKVLKIGKRLVTKIWNASKYVLSQSAEVHPISEELDRALLHKLSAVVDDA
TRSFDEHEFAAALERTEDFFWRWFTDAYLELAKARARGEGGAGEAARGSAVAALRLGLSVLLR
LFAPVLPYITDEVWRWVYAEETGDTSIHRAKWPSAADFAAVAAPSDPGLLDLAAAAMAAVNKR
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KSELGASVGRVVTDLALGANAATLARLKPALGDVLTAVRAGAHALVRPELADGEVLVVRCELE
PAAAAAAGAGGAAASEE

SEQ ID No 22 (>ORF4)

" MTHAEPFEARLVAARPLSPFVRELSFERADGRSFLFEAGQWVNLVLPLPGGEVKRAYSIASAP

DGSPRFDLAVTLVQGGAGSEHLHRL ZPGATLRAIGPHGLFTRDPGDSAPSLFVATGTGITPLR
SMLRASLRAGLAAPHLWILFGARFEEDVIYRDELEALARGSDRIRYEITLSRGGPSWAGRRGY
VQAHVPELYRELAEKSGDPAPHVF I CGLDRMVSSVRELARGELGVHRKHVHVERYD

SEQ ID No 23 (>0RF5)
MKSLPSDRAARLAQSDIRTMTLACAXVHGINMSQGVCDTPVPSVILQAVKEAMDRGCNTYSRF
DGIVELRHAIAAKLARHNGIAADPETDITVSAGATGAFQATCMALLNPGDEVLLFEPFYAYHA
QAILAVEAVPRYVTARSLSWNVDGCELERAITPKTKAIVVNSPGNPSGKVFGRMELEQIADLA
CHHDLMVITDEIYEYFIFDGREHVSVASLPRMSERTITIGGYSKTFSITGWRIGYSVADARWA
KAIGAMSDLLYVCAPTPLOHGVAAGIRGLPRSFYTGLAQGYERKRDRFCRALEKAGLPPCVPQ
GTYYVLADVSRLPGRTGRERAIYLLDETGVAGVPGDAFFEGTQGSRFMRFCFAKTDEDtEEAC
QRIEQLA

SEQ ID No 24 (>ORFS)
VSDPRKERLGDMDLEEFRRIGMRIIDWAADYLGHPDRYPVFPAIRPGDVKGRLAPTPPVEPEP
MDAVLTDFEQIILPGITHWNHPRFFAYFANTASGPGILGELLAACLNVNVMLWRTSPAATELE
ELVLSWLRQMLDLDAGLHGAIMDTASTASMVAIAAARDSAEPTIRLRGMAGQRRMRLYASEQA
HSSIEKAAITLGIGQEGVRKIPTDFAFRMVPEALRAAVVEDLGAGLRPFCVAATVGTTSTTSV
ﬁPIPAIVSVCREHGLWLHVDAAYAGMAAIVPEHRDVLAGCEGADSLVVNPHRWLFTPMDCSVL
YVRDADRLKRAFSLVPEYLRTEGDYVTNYMDWGIQLGRRFRALKLWMIVRYFGHEGLAARIREH
LRLGQQLAQWVDADPEWERLAPTPTSTVCFRMRPSALACIMRSADEAERESIERELDRLNEAL
LDEVNKSGRVFLSHTRLHGRYTIRVAIGNIRSDEVAVREAWECLRAAGARLCADERFVSCSRS
ADEGRGKS
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SEQ ID No 25 (>ORF7)

MRREEPVLEAFYERYCAAPRETS YHVELPVDVELHQEAAPALPOARSLELAGRVALVTGSSRG
IGKAIALRLAEQGADVAVNYHSNKDAAEQTAAEIRALGRRTMVVQADVTRPNAAAELFSSVEA
QLGPIDILVNNVGDFF FK?LAAMTDDEWRNVMDSNLSSVHYLCRAAVARMRORKSGRI INIGL
SPTYAIRGAPNVAAYSIAKTGVLILTRSLATEEAPHGILVNCVS PGLIDNGYLPPAQKEWMER
RVPMGRLGRASEVADAVAFLASDRAS YVSGANIAVAGGWDWTDRGTEHDRRVDLF IGHEEP

SEQ ID No 2€ (>ORFS8)

MSGRFPGARNVEELWQKLRAGVECVVTFTEAEALAAGVSREMLANPSYVRRGAPLDGVELFDA
SFFGFSPREAESMDPQQRIFLEVAWEALERAGYDPDAHSGPIGVFAGSAPSGYHSLAQSDPEL
LGALGHYQLTLNNDKDYLTTHASYXLNLRGPSVCVQTSCSTSLVAVVMACQSLLNHECDMALA
GGVGIHAHQRRGYLYQENGISSPDGHCRAFDVAAKGTVGGSGIGIVVLKRLADALADGDHVHA
VIRGAAINNDGSSKIGYTAPSVQGQAEVIGMAQALAGVEPDDISYIEAHGTGTPLGDPIEIAA
LTRVFRAKTARRQFCAIGSLKTNLGHLDAAAGVASLIKTVMALEHRELPPSLHFERPNPKLEL
ESSPFYVNTRLTPWHAARGPRRAGVSSFGIGGTNAHVVLEEAPAPPPSGPSRRWOLLTLAARS
EAGLARATADMIEHLDRHSGTSIADVTYTSHVGRRAWPFRRAVVGESAADLRAALASEGSPRS
ISSCQAARERPVVFLFPGQGAQHLFMARELYEVEPIFRQSLDRCAELLRGPLGLDLRQVLYPA
EGCORDDAEQELGRTAIACPALFAIELSLAKLWMAWGIVPQAMIGHSVGEFAAACLAGIFREED
ALRLVAERGRLMQQMPPGAMLAVPLAEPELAPYLSDDISLAAINGPALSVVAGPIEATIDALAA
ELLDHGLSCRRLHTRHAFHSKMMA PVVDAFTRCVSAVERRPPSGHFLSTLTGGWISPEAATIP
AYVWARQLVEPVRFAQAVRQLLSESTWLWLELGPGQTLSPLVRQQARADGGQVVVASLPRAKDA
GADHLAVIEALGRVWSAGGTVDWKRFHEGEARRRVLLPTYPFERQRYWASPRHTSAPPEAIIK
PLLAKNPNVADWFFLPAWRRSDPPVSFDAQAVTTRRSTWLVFIGDEGLGAALVEGLARRGHEV
VAVVTGERFEQTGTORYTIDPAANGDVASLFARLEIEGRMPDRIVHAFCTSPADGARIERGAA
LEIERRLGFDSLLLLAQVIAAORHPKPLMLGVITTRAHSVIGTEIIEPLRALVLGPCRVIPQE
IPHVSCRNIDIDLPGEGGRAEIAARLIADLERESPDSVVAYRGGRRWVESIELTDVGRRSAGA
APRLRQRGAYLITGGLGGIGLVAAELLAREAHARLILVGRTGLPARQGWDDWLAAHGAGDATS
RKILRIRALEEAGAEVKIAAADVSDFNAMRSVIEEARTRFGRIDGVIHSAGIASGGMIQLRTP
MAAWRVMAPKVGGTLVLDALLRDERPDFLLICSSLASLVGGATQIDYCAANAFLDAYAQSREG
EEGCRVISVQWDTWSDVGMAVDFKLPADLQEGRRESLKRGI SSSEGAEVLGRILSAGMSGPLA
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ICTSDLPAYKQSVTTRRSQHEQTPAARPMHSRPTTTGAYVAPETETERRIAAIWQDLLGLEQV
CANDDFLOLGGHSLLATQVLSRVLQTLKVGISLPQFFDAPTVAGLSRLVDAARAEGAGPVAPA
IGRVERDAYRIKPPAAEQAARTKP

SEQ ID No 27 (>ORF9)

MEPVGGVDMNQPAKQQETCVFPTSFAQRRLWFLDQLEPGSAVYNMPASFRTRGPYDVDSLVRS
VNEIVRRHESLRTTVDVIDGEPVQVIAPSLRIEVPVVDLSEIDEPEREAEARRLMAEESRRPF
DLTRGPLLRAKLLRLGEADHVLILTMHHIVSDGWSMDVLFKELSTLYAAFHEGRPSPLPELPI
QYADFAVWQRELLQGEVLESHLGYWREHLRGAPTLLELPMDRPRPPAQTFRGSQRAFRLPLSL
QQAVQALSRQEGATPFMTLLTAFSVLLSRYARQSDLVVGTPIANRTRAELEGLIGFFVNMLAL
RIDLGGDPSFRELLGRVREVTLGAYAHQDLPFERLVEELSPGRSPSHSPLFQVSFTLONTPMD
ATNRADIASGGAPLVEMKAAKFDLILELSESPQGLLGTFEYNTDLFDAGTIERMAGHLEVLLS
SAVAAPDRPIAELPLMGAEEESRVLVEWNSTAALYPEDHCMHELFEQQVERSPEATAVLLQQQ
TLTYRELNMRANQLAHHLRSLGVGPEVRVGLYLERSIETVVAILGVLKAGGAYVPLDPTYPSE
RLGLMMADAAPSVLLTQASLLSKLPPHGDATLVQLDALHEALSRLPHHTPRSGVTAQNLAYVM
YTSGSTGRPKGVLVEHRGLCNLPTVQAKLYGIAPGDRLLQFAPLCFDTSFCEIALALLSGATL
VMGTADELLPGPPLVELLKKHAVTAMLLAPTVLAALPEQQSAALPLRVLTMAGEACPAELVKR
WKAPGRRLFNSYGPTETTIWASSAADLSDERI PPIGRPIANTQIYVLDEALEPVPIGVPGEIF
IGGVGVARGYHGRPDLTAERFVPDPFGQTKGARLYRTGDRARWLPDGNLEFLGRNDEQVKVRG
VRIELEEIRAALLKHPAVAQAVAVVREDTPGDKRLVAYVVGRGGARVTAAELRQSVSERLPAT
MVPSSFVALDALPLTPNGKVDRRALPEPEQSAGGEDHVAPRNAVEEELARIWASVLRLERVGV
HDNFFEIGGDSILSIQIVVRAQQAGLRLTPROMFQHQTIAELSTVARAVEAVHVEQDPVTGPA
PLTPVQRWWLEQEAAEPHHFNQSIFLEVRERLDESALEQAIAHLIDHHDALRLRLARDERGAH
QVFAARPGGSTPFQRVDLGALPSAEQI SAMEKAASEAQASLDLAAGPVVRAVLFDLGEVAPQRL
LVIAHHIAVDSVSWRILLDDLFGAYEQARRGEAVRLPPKTTSVKRWAELLTEHAGSEAVKAEL
GYWLDSSRRTVAPLPVDRRAGEDVWGSARHIVVSLTPEQTEQLLREVPQAYRTRIDDALLTAF
AQATARWTGSPAVLLDLEGHGREELAGVDLTRTVGWFTAMYPILLRVDAADPGEALKSIKEQL
RAVPGRGLGYGLLRYLRSDTIAEVRALPQAELCFNYLGQLDQAIPEAAPFRPAREYQGSERSP
GAHRAHLIEVNASIANGRLYATWTYSERRHEPETIERVAASFVTALRALIAHCTLPEVGGNTP
SDFDKVRLRQETIDALDAIDAGPGPSARGSRIEDVYPLSPLQEGILFHTLYATDYTAYVEQFH
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WTLEGDFDAEAFTRALQDVVARHAAL RTSFAWERLDAPLQIVRTGAVLPVEHQDLRGLAAEEQ
TAHISRYVEAERQRRFDLRKAPLMRAGLLRLRKDAWCLVETIHHLILDGWSTQILLKEVFTLY
EAHRGHRGHLALELEQPRPYGDYIGWLAKQDQVRTAAFWRRELEGFSAPTPLGVDRAVPHDDG
GPRFGWRRIALSGDDAARLAAFARQHQLTMSTLVQGAWALLLSRYSGDPDVLFGMTVSGRSAP
IPGIERMTGLFINTIPVRVREPADASVLAWLKALQEHEAELLEEEHSPLVEVQAHSDVPRGTP
LFESLVVFENYPVQVIFEAPPVEGPTRAEEGLRMIDAQYISDPPYPLTVVAAFHGTLYLNIGY
ERRRFDDQAVERMIGHVTTLLRGFVQRPETSVRDLPLLTAEEERTQLHAWNATAAPYPEGHCM
HELFEQQVERSPEATAVLLQQQTLTYRELNIRANQLAHHLRSLGVGPEVRVGLCLERSIETVV
AILGVLKAGGVYVPLDPTYPSERLGLMMEDAAPSVLLTQTSLLSKLPPHGDATLVQLDALHEA
LSRLPHHTPRSGVTAQNLAYVMYTSGSTGRPKGVLVEHRGLCNLPTVQAKLYAIAPSDRLLQF
APLCFDTSFCEIALALLSGATLVMGTADELLPGPPLVELLKKHAVTAMLLAPSVLAALPEQQS
AALPLRVLAMAGEACPAELVKRWKAPGRRLFNSYGPTETTIWASSAADLSDERIPPIGRPIAN
TQIYVLDEALEPVPIGVPGEIFIGGVGVARGYHGRPDLTAERFVPDPFGQTKGARLYRTGDRA
RWLPDGNLEFLGRNDEQVKVRGIRIELEEIRAALLKHPAVAQAVAVVREDAPGDKRLVAYVVG
RGGARLTAAELRQSVSERLPATMVPSSFVALDALPLTPNGKVDRRALPEPERSAGGEDHVAPR
NAIEEELTRIWADVLGAKRVGVHDNFFDLGGHSLLLVRVHDRLGQRFDRPPSMVDLFTYPTVA
SLARFLGERANGKQSPREAAADVTERGRRRLEARARRAKAIRGPT

SEQ ID No 28 (>ORF10)

MKHNIGWLLPAALATLAFVPACSPNHGEDAPSVTSAESGAAPSADCVALGAKLQAALDGAAAA
QKAPGAAAAVQSGDCVWRGATGVSDLVASTPTKPGDLFRIGSITKTFVSTLILMLRAEGRLSL
DDAVSKYVKGIPAGDQMTLRQILGHTSGLFDYTYSPALGQMIEVDPTRAFAPAELIALATAEA
PYFAPGAGFRYSNTNYIVAGLVAEAVSGGTLAGLLRTRILDPVGLAHTYLDGAEPPVQGLIRG
YGDYGAGLVDITDQLSPTEAWAAGALVSNVDDLNRFFALLISHELLSSDELQDMTTWTPTMWP
HEPGYGLGLIERDSALGSLNGHCGIIWGFQSASYGVPGRGDAITALINRSDGDAARLVDELAK

. VVKER.

SEQ ID No 29 (>ORF1l1)
MSIDRAVLEQLDRVGGRLAEGKALKLLEDIAWPREVEERFFAAGEDRLPEVEYRVDRDGLARR
VAELRELLGAIDGDAPALGWLRDNVRAQIQAAELLEAAGTRAFSARSQELYGGARSRFFGGSL
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RNIDLAEHLTERLRVHGWDEASDPEEEPLDAGALRDMLAARVAGRAPRLDLEITVDPRVTAKV
VAGMSRVRIRPEATFAAWEAEGLWHHEVETHALTAHNGAAQPRCAFLRSGGPRTTRTQEGLAT
FAELYSRSLSIGRLTRLAERVRLVDMAEQGASFLDLYRHLRERGAZRRDAYFDAQRVCRGGLV
EGGAPFTKDACYLAGLLEVYAFLAAVLRGGLRDEVELLVCGRIALUDIAVLAELRAAGVLERP
RYLPGWLRAWQTLLPYFAFTSFMDGIDLGPVERHFQELLRVAADARPAGEGRRRRGRPREG

SEQ ID No 30 (>ORF12)

MSESVAQLEEHRAALTGHCYRMLGSVVDADDAVQETMVRAWRSLDKFDGRSSLRTWLYRIATN
VCIDLRADRARRARPIEEGPVGTVDDALETRPRTHWLEPVPDAHALPADIDAAERAMLRQSIR
LAFVAALQHLPPKQRAALLLTEVLGWSAAEVADSLNTSVAAINSALQRARATLASRbLGDARP
SLPEPQSALLDRYVNAFERYDVDALTALLHQDATLSMPPFTLWLRGHES IRAWLVGPGAGCRG

SRLIPTAASGSPAFAQYRPAPEGGHRAWALIVLDVAGDRIVSMTSFLDTETLFPRFGLPLDLP
A

SEQ ID No 31 (»>ORF13)
VTIASIDHRDODLMTGPOQAKAPARAAAPDAAPSRRAVWAGRVLSGLATLFLTFDAAVKVLKLF

PAEASTAELGFPAHLVPTLGYLQIACLVAYLIPRTAVLGAI LWIGYLGGAIATHVRVENPLFS
HTLFPIYVAAFLWAGLWLRDRRVRALTASPSSQGR

SEQ ID No 32 (>0RF14)
MTTKNPRKLFVNLSVRDLKRSMEFFSKLGFEFNPQFTDEKAACMVVSEEAYVMLLVESFFKTF

MKKEICSTSTHTEGLFALSCSSRAEVDDMVKKAVAAGGSHAMD PODHGFMYGWSFYDVDGHHW
EVMWMDPKAIQP

SEQ ID No 33 (>ORF15)
MTPSERLDATFAALADPTRRAILARLASGEASVTELAKPFAMSQPAISKHLKVLERAGLISRG
RDAQRRPCRIEAKPLEDASGWLDNYRRFWEGSYERLDDLLEELKERESKGERSKR
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SEQ ID No 34 (>0ORF16)
VAPASAPAAGGRDAAPFLDEAAQWLRGEQAPASRPAGEG?AGRLPGRVLVADDNADMREYALR
LLVAEGWTVEAVADGRAALERARAHPPDLVLTDVMMPRLDGFGLLRALRADDRTRGVAVVMLS
ARAGEEARVDSLEAGADDFLVKPFSAKELLARVRIHVELARRRREAEGQRQYLNDLFMOADPGP
IAILRGPEHVFEVVNPLYQRLVGGRSLVGEPIRAALPELEGOGIWELLDAVVRTGEPIVGKEL
PVRLDRRGDGTTEEVFFNFVYQPMRDRDGAVEGVFVFAFDVTDQVRARRRVEALVEALKLADQ
RKDEFLAMLAHELRNPMASISLSLTLLDDADGDGPASARYREIARROMGHLVRLVDDLLDVSR
ITRGTVELRLEDVDLAAVVQSAAAAVR PAVEARRHDVSLSVGPGDFGMRADATRLEQVVTNLL
TNAAKYTPPGGSISVRLTREAAVGAPEAVLRVRDTGRGI PAAMLEKVFDLFTQVDQTIDRSTG
GLGLGLTLVRRLLELHGGSVAAASAGPGQGSEFTVRLPLGPGAAPQPAPSAGPPPPREGEPPA
QRDEPPPPPAQRAEAPEAAADRRRVLVVEDAEDVRRVMRAY IEALGHEVTVAVDGLEGVKKLL
ELRPEVAFVDIGLPGIDGYEVARRARAAPGGEALYLVALSGYGGPDDQARSRRAGFDLHLTKD
VVGATLQDVLTAPRT

9. DNA sequence according to claim- 7 selected from the fol-

lowing

(a) open reading frames, and peptide sequences corresponding to

said open reading frames:
PEPOcos6_ORFl sequences:

(1) nucleotide sequence

Seq ID No 35 (>pEPOcosé6_ORFl.seq)
GGATCACCTGCGGCGCGATCGCCGACCTCGTGCTGGTGTTCGGCTCGCTGGATGAGAACCCGG
CGGCGCTACTGATAGAGACGGCGACGCCCGGGCTGCGGGTGGAGCGGTTGCGGGAGATGCTCG
GCTTTCGGGCGECCCACCTGGCGAAGCTGTCCTTCGACGGTTCCGAGGTCCCCGAGGCTCAGC
TGATTGGCCGGCCCGGCTTTGCGCTGATGTATCTGGCCCCCTACGCCCTGGATTTCGGTCGGG
TCAGCGTCGCCTGGGCC TGCCTGGGCATGATCCGCGCTTGCCTGGAGACCTGCGCACAGCACA
TCCTCACCCGCCGCACCTTCGGCCACCTGCTAGCCGATCACGGCATGATCCARACCCTGATCA
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CCAACCTGGGGATTCACCACCAGGCGACGCTGCTCCACACGCTGCAGGCCTGCCGCGCCAGGG
ATCGCGGCGACGTGACCGCCTCCGAGGCCACCCTCGCCGCCAAATACCTCGCGTCGCGGACGG
CGGTCCAGGAGACGACCAACGCGGTCCAGATCATGGGCGCGCTGGGCTGCGACGAGGAGGGCG
CGATCGCCCGCCACTTCCGCGACGCCAAGACGACCGAAATCATCGAAGGCAGCAACCAGATCA
TCGAGGCGCTGCTGGCCAAGAACATCGCCCGCGCCGGTCGCGACAACTATCGCCGCTTCCTCG
ATGCGGAAGTCGAGCCCGGTCGGGCCGGAGGCGCACCA

(2) peptide sequence

Seq ID No 36 (>pEPOcosé_ORF1.pep)
ITCGAIADLVLVFGSLDEKPAALLIZTATPGLRVERLREMLGFRAAHLAKLSFDGCEVPEAQL
IGRPGFALMYLAPYALDFGRVSVAWACLGMIRACLETCAQHILTRRTFGHLLADHGMIQTLIT
NLGIHEQATLLHTLQACRARDRGDYVTASEATLAAKYLASRTAVQETTNAVQIMGALGCDEEGA
IARHFRDAKTTEI IEGSNQIIEALLAKNIARAGRDNYRRFLDAEVEPGRAGGAP*

PEPOcos6 _ORF2 sequences:

(1) nucleotide sequence

Seq ID No 37 (>pEPOcosé_ORF2.seq)
ATGACGAGCGCGGTCCCGACGCGTCAAACCAGCCTGCTCGACGACTTCGAGCGCGTCGCCGAC
GTCGATCCAGAGCGGATCCCCGTCCACGCGAGCGAGACGAGCCTGCGCTATGGCGACATGAAT
GCGCGCGCCAACCGCATTGCCCACGGGCTACGGGCGCGCGGGATCGGGCCCAATCAAATCGTG
GCGGTGGCGATGGCCCGCACGCCCGAGCTGATGATCGTGCTGTACGGCATCCTCAAGGCCGGL
GCGGCCTACATGCCCATCGCCCGCGACGCGCCGCCGCTGCGCCGCGATCATATGCTGCGCGAG
AGCCAGGCTGCTCTGATGATCGCCGACGAAGAGATCGCGGGACTCGCGGCCCGGGTGCTGACG
CCGGCCGACCCGTTCTTCGCGGCCATGCCGGACCACAACCCCGAGCCGCGTCACGACCCGACC
GACCTGATTTACGTCATCTACACCTCGGGCTCGACCGGCCAGCCCAAGGGCGTGGCCATGGAG
CACCGCGCCGTGTGGAATCGCCTGACTTGGATGCAGGCCCAGTATCCAATCGACACGCAGGAC
GTGATCCTCCAAAAGACGCCGATCETCTTCGACGTGTCGGTCTGGGAGCTGTTCTGGTGGCCG
CTGGCCGGCGCCTCGGTGGCCCTECTGCCGCAATCCATGGAGAAGTTCCCCTGGGCGATATCG
GCGACGCTGGCGCGGTGCGGGGTGACGGTGATGCATTTCGTACCATCGATGCTGATGGCCTTC
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CTTCAGGTGGTGGCGGGCCGGCCCCAGATGGCGGACCAGATGAAGGGCCTGCGCTACGTCTTC
TGCAGCGGCGAGGCCCTGGCGCCGCEZCCACGTGTCAGCCTTTCAGGAGCACATCAACCGAGCG
GGCAGCATCAGCTTGACCAACCTCTATGGACCCACCGAGGCGGCGGTCGACGTCAGCTACTTC
GACTGCCCGCCCGGCGCGTCACTCGTGCGGGTGCCGATCGGACGAGCGATCACCGGCATCCAG
CTGCTGGTCATGCGCGACGGCGTGC CTCAGCCGCCCGGCGTCGAGGGTGAGCTCGCCATCGGE
GGCGTTGGTTTGGCGCGCGGCTACATCTCACGGCCAGACCTGACCGCCGACCGGTTCGTGCCG
CATCCAGGCGGCGACGGCCAGCGGLTCTACCGCACCGGCGATCTGGTGCGCAGGGACGCGGAC
GGCGAGCTGGTCTTCCTGGGGCGCLTCGACCATCAGGTGAAAATTCGCGGTCTGCGCATCGAG
CCCGGGGAAATCGAGGCCCAGATCAZCGCCCATCCCGATGTGGCCGACTGCGCGCTGATTATC
CGAGCAGGACTCGGAAACCCTGCCCLAGCTGACCGCCTACATTGTCGTGGCGCGACCGGGLTTG
ACCCGGAAGGCGCTGCTACAGTTCCTGGGCGCGCGGCTGCCCGACTACATGCTCCCGAACCGC'
TTCCTGACCCTCACGGAGCTGCCCCETGACCGCCAACGGTAAGCGCGACTGGCGCGCGCTGCTC
GGCCCGCTCGAGACCCTGCCTCTCCTTTTCTICC

(2) peptide sequence

Seq ID No 38 (>pEPOcosé_ORF2.pep)
MTSAVPTRQTSLLDDFERVADVDPZRIAVHASETSLRYGDMNARANRIAHGLRARGIGPNQIV
AVAMARTPELMIVLYGILKAGAAYY?IARDAPPLRRDHMLRESQAALMIADEEIAGLAARVLT
PADPFFAAMPDHNPEPRHDPTDLIYVIYTSGSTGQPKGVAMEHRAVWNRLTWMQAQYPIDTQD
VILQKTPIVFDVSVWELFWWPLAG-SVALLPQSMEKFPWAISATVARCGVTVMHFVPSMLMAF
LQVVAGRPEMADQMKGLRYVFCSGEALAPAHVSAFQEHINRAGSISLTNLYGPTEAAVDVSYF
CCPPGASLARVPIGRAITGIQLLV¥RDGVPOPPGVEGELAIGGVGLARGYISREDLTADRFVP
HPGGDGQRLYRTGDLVRRDADGELVFLGRIDHQVKIRGLRIEPGEIEAQISAHPDVADCALII
EQDSETLPKLTAYIVVARPGLTRKALLQFLGARLPDYMLPNRFLTLTELPVTANGKRDWRALL
GPLETLPLPFS
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PEPOcos6é_ORF3 sequences:

(1) nucleotide sequence
Seg ID No 3% (>pEPOcosé_ORF3.seq)
ATGTTACACCCGATTCCCACCGACCGTTTCGCCCTGAGCCGACCGCTCTTTCGCGGGTACCTC
GCGCACGATCCGATCGTGCAGGGCETGCTGGCGGGCGACCATCCAGGCTGGGTCCTGGTGGAC
GCGAGCCCGAGCCGCGCACGGCGLTGCTGTGGGCCTTTTCCGATCGGCTCTTCTGCGTGGGC
GCAGCTGACACGCTGACCCCGCACGCGCTGGCCGAGCTGTTCCACGACCGACTGATCCCCCAG
GCCCGTAAGATCGGGCAGCCGTTTTTCCAGGTTCAGGGCGAGACGGTCGACACCTGGTCGGAC
CACCTGCATCAGGTGTCGCCGCACGCGACAGTCTCCTTCCGCCAGGCATTCCGCTTCGACCAC
GACCTCTTCGAGCGGCTGCCAACCRAGCCGGAGCTGGCACGAGGCCCGGCTCGTGCCAATCCAC
GCGCGGCTGCTGGCCGAACAGGCTGATCTGCGCGAGCGGATACTGGCCTCCTGGTCCAGCGAA
GCTGCCTTCCATGCGCGCGGTTTOGSCTTCTGCTACCGCGTAGGTGACCAGCTGCCGAGCGTG
TGCCTGGCATCGCACGTAGGCGGCCGCGCGGCCGAGCTGAGCATCAACACCGAGCTCGAAGCG
CGCAATCGAGGTATGGCAACGCGGCTGTGCCGGCGTTTCATCGCCGAATCGCTGCAGCGCGGC
CTGACGCCTTGCTGGGGCACCGAGACCTTTCGCCTGCCGTCAATCGCGCTCGCCCAGAAGTTC
GGTTTCATCCCGACCTTCACCTTCCCCACCTACTGCTTCGCGACCGGCACCGAACAGCCGGAC
GACAACTTCCTAGGCGAGCTGTACTACAGGGAATCGCGCATCGCCGGAAGTGGGACCGATGAG
CCGCAAGCGGTTCGGCTGGCGCGGGGTTGGAGCCTGGCCGGCGACACCGAGCGTGCCGCGAGC
TTCGCCGCACGCGCCCTGGCCGALSGGTGGGCCGGCCACTCGACTCTGGCCACCGATCCGGAT
TTCGCCCGATTGCGCGCCAGCGCCICCTGGCCCCGCCTCAATGTCCCT

(2) peptide sequence

Seq ID No 40 (>pEPOcos5_ORF3.pep) ‘
MLHPIPTDRFALSRPLFRGYLAHD? IVQGVLAGDHPGWVLVDREPEPRTALLWAFSDRLFCVG
AADTLTPHALAELFHDRLIPQARKIGQPFFQVQGETVDTWSDHLHQVSPHATVSFRQAFRFDR
DLFERLPTKPELAEARLVPIDARLLAEQADLRSRILAéWSSEAAFHARGFGECYRVGDQLPSV
CLASHVGGGAAELSINTELEARNEGMATRLCRRFIAESLQRGLTPCWGTETFRLPSIALAQKL
GFIPTFTFPTYCFATGTEQPDDN=T LGELYYRESRIAGSGTDEPQAVRLARGWSLAGDTERAAS
FAARALAEGWAGHSTLATDPDFAR_RASAAWPRLNVP
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pEPOcos§_ORF4 sequences:

(1) nucleotide sequence

Seq ID No 41 (>pEPOcosé_ORF4.seq)
ATGATTTGTCACTCCCACCGCTTCATTTTCCTCCACGTTCCCAAGGTCGCCGGCACAAGCGTC
AAGGACGTCCTCGGCCAAGAGCTATTCCAGGAGGACCAGGTCACGTTCCAGATCGCTCCCAAT
CCCCACTACCCACCTGAATGGACTGCGCCTTACGAGGAGCACATTATTGCCGCTGAATTGAAG
AGCCAGTTGGCGCCGGAAATTTGGGACGATTACTTCAAGT TCGCCTTCGTGCGCCATCCGCTC
GACTGGGCGGTCTCCAATTACTTCTTCTTCCTGCGCGACCGCAAAGGCCATCCGGCCCACCAA
TTCCTGGAGCGGAAGGGCTTCGCCGGTACCATGGACATGTTTTTCGCAGCGGCCGEGCGCCAT
CCGCTGGTCGCCGGCATGCGCTTCAGCCAATGGGAGTTCTTGTGCGACAGCGAGGGCCGGACG
CTGGTGGACTTCGTTGGCAAGTACGAGCGGCTCGAGCAGGACTTCGCCGCCGTGTGTATCCGC
ATCGGGCTGACCCCGCCCGACTTGCCGTGCCTCAACCAGACTCGCCACCAATCCTTTACCAGT
TACTACGACGAGGCTTTGATGCGCCAAGTCAGCCGCGCGTTAGCTCGCGATTTCGAAATTTTT
GATTATGCC

(2) peptide sequence

Seq ID No 42 (>pEPOcos6_ORF4.pep)
MICHSHRFIFLEVPKVAGTSVKDVLGQELFQEDQVTFQIAPNPHYFPEWTAPYEEHI IAAELK
SQLAPEIWDDYFKFAFVRHPLDWAVSNYFFFLRDRKGHPAHEFLERKGFAGTMDMF FGAAGRH
PLVAGMRFSQWEFLCDSEGRTLVDFVGKYERLEQDFAAVCIRIGLTPPDLPCLNQTRHQSFTS
YYDEALMRQVSRALARDFEIFDYA

PEPOcos6_ORF5 sequences:

(1) nucleotide sequence

Seq ID No 43 (>pEPOcosé_ORF5.seq)
ATGAAAGTGGACAAGCGGAATGTCGACGACATTCTCGGACTCACTCCGACACAGACAGGCATC
TTGTACCACTACCTGCTGGACCCGCAGGCCGACGCCTATTTCGAACAATTGACGCTGCACCTG
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GAGGGGCCGCTCGACGTAGCGCGCTTCCGCCGCGCCTGGGAGCGCGTGGTGGCGGCTCACGAC
CAGCTGCGCGCCGTGTTTCGCTGGCAAGGGATCGAACACCCGGTGCAGATCATCCTCAAGCAG
CACGTGCCGGACCTGGAGTTGGCGGAGGTCCCGCGCGACGCCGATCCGGCAGCCTTCCTGGCG
CAATGGGTCGCGGCCGACCGGGCGCGCAAGTTCGACTTCGAGACGGTGCCCTTTCGCATCGGC
CTCTGCCGSACTGATACCCAACATCACGTGATGCTGCTCAGCAATCACCATATCCTGATGGAC
GGTTGGAGTACGGGCCTGATTCTGCGGGACTTCCTCGCCTGCTACGGCGACTCCGAARACTGG
CGGCCACGCACCCGAACGCACTTCAAGGCGTTCATCAAGTGGCACCAGAACCGGCCACGCCGS
GGCGAGGAGCGATTTTGGCGCGACCTGTTGCGCCATGCGCCCGACGGCGGCTTTCCCCGCCTS
GGCGTCGARGAAGGCACCCGCCACTCGCTTGACTTCGGCGCCCGCAGCCGCGCTCTCGACGAC
CGCTTGACCCAAGGCTTGCGCGACATGGCTCGCGACCTCGACGTCACCCTCGCCGCGATGCTC
CATACCGCTTGGGGCCTTCTACTC CAGCGCTACCAGAACAGC TGCGAAGTGATATTCGGGACT
ACCGTTTCCGGCCGCAACGTCGAGCTCGCCGGCCTCGACGAGGTGGTCGGCTTGTTCATCAAC
ACGATTCCSTTCCGCTTCTCGGCTGCGGCCGCGACGACGCCCGTCGAGGCCTTCCGTGCGETA
CAGCGCAATCTGCTGGCGAGAAGCGAGT TCGAAGCCACCCCGCTGGTGGACATCAAGGGCTGG
AGTGGTCTCGGTCCGGGCGCGGAACTGTTCGACACCATCCTGGTCATCGAGAACTATCCCTTG
GACCGCGCTATCTTCGAGAGTGATTCCAGCCTGCGGTTGACCGACCACCAAATCTTCGAGCGC
ACCAATTACGGGCTGACCCTGACCATCGAGACCTTCAGCCGGTTGCACGTGACGCTAGCCCAT
CGCCGTGACCTGCTGGGCGACGCGECCGCTGAGCGAATGCTAGATCATTTCACCGGCCTGCTC
CAAGCCATGCTGCGCTTCCCTCACCAGCCGTTCGCGCGCCTCGAGATGAAAAGCCAACACGAG
GCCCACCGCGTCCTGCACCAACTCAACCAAACGCGTCAGCCGCTGCCGTCCCAATCGGCTTIC
CACCAGTTGTTCTTCGAGCAGGCCCAGGCCGATGGGGCACGACCGGCGCTGTGGTGCGGCGCC
ACGCGCTGGACCTACGGCCAGCTGCTGGAACGTGCCCTGCGTCTGGCGGGACGGCTGCAGGAA
GCCGGCTTCGCCCGAGGCGATGTCGCCGCCGTCAGCCTCGGCCCGGTTCCGGATCTGATTCCC
GGTTTGCTGGGCCCGCTGTTCGCCGGCGGCGCCTACCTGCCGCTCGATCCCACCCTGCCGGCC
CAGCGCTCGCGGTTCATCCTCGACGATGCCGGTTGCCGCTTCCTGATCAGCGACGCGCCACTC

'GCGGGGCCCACGCCGATCCATCCGGACCCTGCCGGCGCCAGCCCCGTTGACGTCATTTTTGCC

TGTCAGGACGGCGCCGCGCAGCCCGCCTACCTGATCTACACCTCGGGCTCCACCGGCCAGCCC
ARAGGCGTCTGGGTTAGCCACCGCAACCTGATCAACTTCCTCACGGGCATGAGCGCAATCCTS
CCGETCGCGGCCGACGACGTGTTCCTCTCGCTGACTACCGTGTCGTTCGACATTTTCGGGCTC
GAGACGTGGTTCCCGCTCAGCCSTGGCTGCACGATCGTCTTGGGCACGCGCGCCGAGCAGTTG
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GACCCGGCCGCGGCTGCCAAGGCCATCTCCTGCCATGGCGTCACSGTTTACCAGGCGACGCCA
TCGCGACTCCAACTTCAACTGGAGCACCCCACATTTGTCCGCGCCATCGGCTCCCTGACGACT
CTGCTGGTAGGCGGCGAACCCCTCCCAGCCGAGCTGCTGCGGCGCGTACGCGAAGTGACCGAT
GCGCGTATCTTCAACCTCTACGGTCCCACCGAAACCACCATCTGGTCCACAGCCGGGGAGETS
ACCGCGGCGGACGTCCCGGATATCGGCCGCCCGATCGCAAATACCGGCGTTTTCCTTCTGGCG
CGAGACGGCTCGATCCAGCCGCCGGGCCTGGTGGGCGAGTTGTGCATCGCCGGCCAGGGCGTG
GCGTTGGGCTACCACCGACGGCCGGACCTGAACCGAGAACGGTTTCGCGAGATTCCGCCGGGC
CGCCTGCCCTTTGCCGGCAAGCTCTACCACACCGGCGACCTGGCCCGCTGGACCGAAGACGGA
CGGCTCCTCTGCCTGGGCCGTCTGGACGACCAGCTCAAAGTGCGCGGCCATCGCGTCGAGCCS
GGCGAGATCGAGGCAGTGATGGCGCGCCACCCGGCGGTCACGCAGGCGGTGGTCGTCACGCGS
CCGCGCAACGGCGAGCCGGTCTTGETCGGGTTCTGGACTCCGGAAGGTGAGCCCATGCCAGAG
GAAGCGCTGAGCGCTTACCTGGCCGACCGACTGCCGAGCTACATGGTACCCGAACGGTGCATC
CTCATGAAGGCCATGCCGCTAACCGGCAACGGCAAGATCGACCGGCGCGCCCTACCCAATCCC
TTCGCCTTGACCCAGTCGACCCGGCAGGCGGCGCCGCGCACCTTGGCCCGCACCGCCGGCCAG
CATCGGGTTGCCGAGCTGTGGCAGECCTTGT TGCGACGCGAGGCEATCGGCTTGGACGAACCC
TTTTTTCAGGCCGGCGGGAACTCATTCGGCTTGATTCGGCTTCACGCCAAGCTGGAATCCGCC
TTCGGGAAGTCGTTCCCGATCACCGATTIGTTCCAGCATACCAGTATTCGCAGCCAGGCAGAA

- ATGCTGAGCGGCTCGTCCGTCGAGGCGCCGCTCGCGEGAGCCGTGCCGCAACCCCCGGCCGCC

GCCGCCCAAGTTGCCTCCTCGGCAGCTARATCCCCAGGGGAGCGCGGCGCGECAGCGACGTCG
AGCGGCCTGACCGCGCAACCGCCCCAACCCCACTTCCGGCCCATCGCCGTTATCGGCOTCGCC
GGCCGATTCCCCGCCGCACCCGACCTCGACGCCTTCCTTGAACTGCTCACGGAGGGTCGCTGC
GGCATTCGCTTCTTCAGCCAAGCCGAGCTGCGCGACGAGGGTCTCGACGCGAATCGAATCGCG
TGTCATAACTATGTCCCGGCCAAAGGTTTCCTCGACCGGGCCGACCACTTTGATGCCGACTTC
TTCGGCATCCCGCCGCGCGACGCAGARATCACCGATCCGCAAATTCGGCTTCTGCTTGAGTGC
TGCTGGAACGCGCTGGAGCATCCCGGCTACCCGCCCGGCGGCGGCGAGATCGGGCTCTTCGCC
GGCTCCTCGGCCAACTATCACTGGCTCGAATACGTGGGCATTTCCGAGGAGAGCAGCAATCGA
TTCGCCGTCATGATTCAAAACGAAAAGGACTACCTGGCCACGCGGATCGCCTACCAGCTCGAT
TTGAAGGGCATTGCCGTCACCGTGCAAACGGCCTGCTCGTCGTCGCTGACCGCCGTCGAGCTG
GCCTGCGATGCGTTACACGCCGGCCbCGTGACCATGGCTTTGGCTGGTGGCGTTGGTCTGACC
TATCCGTTGCGCGCCGGATACCTGCACGAGGATGGAATGATCTTCTCCCCCGACGGTCGGTGC
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CGGGCCTTCGACGCCCAGGCGGCCGGCACGGTCTGCGGCAACGGTCTGGGCATGGTGGTGCTG
AAACAGCTCGACGCGGCGCTGGCCGACGGCGATGCCATCCACGCTGTGATTAAGGGCATCGCG
GCCAACAACGACGGCGCGGCCAAGATCGECTACACGGCGCCCTCGCAGAACGGTCAGGCCCGS
GTGATCCGCGCCGCCCATAGGCTCGCCCAAGTCGCGCCGGAGACCATCGGCTATGTAGAAGCC
CACGGTTCGGGCACGCCGCTGGGCGATCCGATCGAGGTGGCGGGCCTGACCGAGGCCTTTGAC
AGCCCGCGTCGCGGCTTCTGCGCCTTGGGTTCGGTCAAGTCGAATGTGGGTCATTTGCATGCG
GCAGCGGGCATCGCGGGTTTCATCAAGGCGGTGCTCTCGCTGTCCCATCGGACCCTGTTCGCC
AGCCTCCACGTCGACACGCCCAACCCGCAGATCCCESTTCGCCGACGGTCCGTTCCAGETCAAC
ACGGAGACCCGGCCCTGGCCAGCTGCCGACCATCCCCGCCGCGCCGECETCAGCTCCTTCGGE
ATCGGCGGCACCAACGTGCACGCCGTCCTGGAAGAGGCGCCGCAGTTGGCCGAGCACGCGGGG
CGGCGGCGCGAGCGGCAGCTGTTCCTGGTCTCGGCGCGGACTGCAGCCGATCTGGAGCGACGC‘
ACCGCGGCGCTGGTCCGCCACCTGGCCGCGTATCCGGACCTCGCACCAGATGACGTTGCCTTT
ACCTTGCACGCGGGCCGCAAACCGATGACCéACCGTCGTTTC TGGTCGCCGCCGACCTCGCG
GAAGCCGCCGCGCGTCTGGCCGAGCCCGATCCAGTCAMATCCGCCGCGGCGCGCGCCGACCGE
TGCCAGGTCTGGATGTTCGCCGGTCTCGGCTCTCAATACCCCGGCATGTCTGGCGGCCTCTAT
CGCACCGAGCCGGCCTTTCGCGAGCAAGTCGACCGCTGTTTCGACCTCCTCGCGCCGOGTTGE
GATTTGAAGCCCTCGCTCTTCCCCGAGCCCGATCAGGCCATCGACGCATCAGCCCTCGCGGCC
ATCGACACCGCCCAGATCGCCGTCTTCGTCTGCGAATACGCGCTCGCACGGATGCTGGAAGGC
TGGGGGCTGCGTCCGCATCGGCTGATCGGTTACAGTTTCGGCGAATACGTGGCCGCCTGCCTG
GCCGGCGTCTTCTCCCTGCCCGACGCCTTGGCAATCGTCCGCGAGCGTGGCCGGATCCTGGCS
GCGGCCGAGCCGGGCGCGATGGTCAGCGTGCCCCTTCCGGCCGAGCCCGTCGCGTCGCTGCTG
GAGCCGCCGCTTGCCTTGGCCATTGACAACGGCCCCTCATGCGTGGTGTCCGGGCCGGTCGAA
CCGGTGCGCACCTICACCGCTCGCATGAAGCGGGACCGEGTCTGGGTGACGCCGCTCCAGGCC
GAGCGCCCGATGCATTCGCCGCTGATGGCCGAGGCCGGCGGCTCACTGCGCGCCATGTTGGCC
GGGTTCCGCCTGAATGCGCCGCGAATCCCGATCTTAAGCAATGTTACAGGAACCTACCTAACC
GACGAGCAGGCCCGAGACCCCGATTACTGGGCCCGTCACCTGTGCGGCARCGTTCGCTTCGCC
GACGGTGTGCGAACCTTGTTGGCCGAGCGCGATCCGGTGTTCCTTGAATTCGGGCCSGGCCGE
GATCTGAGCTCCTTGGTGCGCCACCAGATGCCGGAAGGCGCCGACGAGCCGATCGCACfGATC
CGTCATCGCGAAGATCCGGTGCGCGACGAAGACCTCCTGCTCGATGGCTTGGGCCGCTGCTTC
CTGCGTGGGGCGACCCTCCACGGGCAGGCCTTGTACGCCGGCCGAGECTGCCGCCGCGTGCCG
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CTGCCCGGTTACCCGTTCCAGGGTCCACGCTGCATGCCGGCCCGCGCCGGACTGCCCGGCCTS
GCGCGACCGACCGTGGGAGCGACCACCATCAGCTACCGACCAGCCTGGAAGCCGGCECCGCGL
TTGGCGGCTGTCGAATCGCTCGCGCCGCAATCCTGGTTGGTATTCAGCGACGGCAGCGAATTG
GCGGGCGAGCTGGETGGCCGGCCTGCGCGCTTCCGGTTGCGCCACCACCCTCGTCGAAGGTGGE
CTGGCGTTCGCGCGCTTCGCGGGCGGCTTCCGCGCGAATCCCCGCGAGGAACAAGATCTCGCA
CAGCTGTTCGCGACCCTGTCGGCCGAAGCGATGCTGCCCACCCACATCCTGCACCTGCTCAGE
CTGCCGTCGCCGGAGCGCGACTCGCCGCTGGCGCGCCTGGAGCACCTCACCGAGCTGGGCTTC
CACCATCTGCTGGCCCTGGCCCGCCAACTGGAGGCGGTCGGCGCCCCCBAGGTCCECCTCGCC
GTGGTGACAACCGGCCTGGCGGCGATTGGCGGCGAGTCCGAGCTGCGGCCCGAGGTCGGGCTS
TTGCGGGGACCTGTCCGCGTGATTCCCTTTGAATTCCCGAACTTGCGGCTECCCCTGATCGAC
CTCGACTCGGCCGATCCCATCTGG CGTAGCGGTTGTCAGCCGTTGCTGCGCGAAATGGGCGET
GCCCCGGGACCTGAAGAAATCGCGCTGCGCGGCACCAGCCGTTGGGAGTTGGGCTACGAGCCG
GTCGAGGGGGGCACCGTGAGCACCATCTCCTCGCGACTGCGCGAGGGCGGCGTCTATCTGATC
ACCGGTGGCCTCGGCGGCCTGGGTCTGGCCTTGGCCCGTCACCTCGCCCGGAAGTACCGCGCT
ACCCTGATCCTCGCTGGCCGGCGAGGCGCGCCGGCGCGCGAGCTCTGGCACCAGGCGCCAGCG
GAGTTCGTACCGGTCGCAGCTGCGATCGCACAGATGGAGGAGTGTGGCGCCCGCGTGATTCCC
GTCGCGCTCGACGTCACCGACGCCGACCAAGTGAACGCGTTGTTCGCCACCATAGAAGCTACS
GTCGGCAAGATTGARGGCGTTTTCCACATGGCTGGCATCGTTGACGGCGGCATCATTCGAACS
CGCACGCGCGCTGCCAGCGACGCCITCCTGGCGCCCAAAACGGTCGGAACCTGGATTCTCGAT
CGGGCTCTCCGCGGCGCCEGTGGECIGCTTCCTGGTGCTGTACTCCTCGATCAACGCGGTCGTS
GCGCCCTTCGGCCAGGTTGCCTACSCCGCCGCCAACGCCTTCCTCGACGCCTTCGCCAGCGLC
CACGAACACGACGAGCGTCTTTTCCGCGTCAGCATCGGTTGGGACACCTGGCGCGAGGCCGGC
ATGGCCGTCGATGCCGCCCGCGCCCGCGGCCACCAGGCCCCGCTCGAAGGGCTTAGCGACGAG
CAGGGCTTGCGCCTGCTCGAAAGCGCCTTGGTCGGTTGCGAACCGCGACTCCTCGTCTCCATC
AGCGAACTGCGCGCTCGACTAGCCGAGCATCATCGCAACGGCGGCATTCCCCGGTTGCTCGGR
CCCCGCGCCAACGAGGCGGGTGCAGCTGATTCCGGCGAGGAGGGCGCCACECAARGACGCGTCG
CCGGCCCGTCGCGCCCGTCCCGATCTGGTCGTGGCCTTCGCGCCGGCCGGCAACGAQCTGGAG
CGCCGGATCGTGGCCATCATCGGCSCCTACCTGCGGCTCGGTCAGGTGGGCéTCGACGACAAC
TTCAACGATTTGGGCGCCACCTCGTTCGACCTCATCCAGATCGCCCAACGCCTCGGTCGCGAG
TTGGGCCGCGATGTCCCTGTCGTCTCGCTCTACCAACACCGCACCGTACGCGGGCTGAGCCGE
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TTCCTCGGCGGCGCGCTCCAATCCGCGCGGTCCGGCGTCCCGACGGGCGCTGCCGCACCGGGT
GCCGCCACGCCGGGGGTTGCCACCCCGCCGCGGCCACAACCGTCGCGCCAGCACCTGGAARAA
CGCCGTCAATTGAGGAAAAMAGGGGGGCCTTCCCATCATGAG

(2) peptide sequence

Seq ID No 44 (>pEPCcos6_ORFS.pep)
MKVDKRNVDDILGLTPTQTGILYHYLLDPQADAYFEQLTLHLEGPLDVARFRRAWERVVAAHD
QLRAVFRWQGIEHPVQIILKQHVPDLELAEVPRDADPAAFLAQWVAADRARKFDFETVPFRIG
LCRTDTQHHVMLLSNHHILMDGWSTGLILRDFLACYGDSENWRPRTRTHFKAFIKWHQNRPRR
GEERFWRDLLRDAPDGGFPRLGVEEGTRHSLDFGARSRALDDRLTQGLRDMARDLDVTLAAML
HTAWGLLLQRYQNSCEVIFGTTVSGRNVELAGLDEVVGLFINTIPFRFSAAAATTPVEAFRAY
QRNLLARSEFEATPLVDIKGWSGLGPGAELFDTILVIENYPLDRAIFESDSSLRLTDHQIFER
TNYGLTLTIETFSRLHVTLAHRRDLLGDAAAERMLDHFTGLLQAMLRFPHQPFARLEMKSEHE
AHRVLHQLNQTRQPLPSQSAFHQLFFEQAQADGARPALWCGATRWTYGQLLERALRLAGRLQE
AGFARGDVAAVSLGPVPDLIPGLLGPLFAGGAYLPLDPTLPAQRSRFILDDAGCRFLISDAPL
AGPTPIRPDPAGASPVDVIFACQDGAAQPAYLIYTSGSTGQPKGVWVSHRNLINFLTGMSAIL
PVAADDVFLSLTTVSFDIFGLETWFPLSRGCTIVLGTRAEQLDPAAAAKAISCHGVTVYQATP
SRLOLQLEHPTFVRAIGSLTTLLVGGEPLPAELLRRVREVTDARIFNLYGPTETTIWSTAGEV
TAADVPDIGRPIANTGVFLLARDGSIQPPGLVGELCIAGEGVALGYHRRPDLNRERFREIPPG
RLZFAGKLYHTGDLARWTEDGRLLCLGRLDDQLKVRGHRVEPGEI EAVMARHPAVTQAVVVTR
PRNéEPVLVGFWTAEGEPMPEEALSAYLADRLPSYMVPERCILMKAMPLTGNGKIDRRALPNP
FALTESTRQAAPRTLARTAGEHRVAELWQALLRREAIGLDEPFFQAGGNSFGLIRLHAKLESA
FGKSFPITDLFQHTSIRSQAEMLSGSSVEARLAGAVPQPPAAAAQVASSAAKSPGERGAAATS
SGLTAQFPQPHFRPIAVIGLAGR*PAAPDLDAFLELLTEGRCGIRFFSQAELRDEGLDANRIA
CHNYVPAKGFLDRADHFDADFFGIPPRDAEITDPQIRLLLECCWNALEHAGYPPGGGEIGLFA
GSSANYHWLEYVGISEESSNRFAVMIQNEKDYLATRIAYQLDLKGIAVTVQTACSSSLTAVEL

- ACDALHAGRVTMALAGGVGLTYPLRAGYLHEDGMIFSPDGRCRAFDAQAAGTVCGNGLGMVVL

KQLDAALADGDAIHAVIKGIAANNDGAAKIGYTAPSQNGQARVIRAAHRLAQVAPETIGYVEA
HGSGTPLGCPIEVAGLTEAFDS PRRGFCALGSVKSNVGHLDAAAGIAGFIXAVLSLSHRTLFA
SLEVDTPNPQIPFADGPFQVNTETRPWPAADHPRRAGVSSFGIGGTNVHAVLEEAPQLAEHAG
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RRRERQLFLVSARTAADLERRTAALVRHLAAHPDLAPDDVAFTLHAGRKPMTHRRFLVAADLA
EAAARLAEPDPVKSAAARADRCQVWMFAGLGSQYPGMCGGLYRTEPAFREQVDRCFDLLAPRC
DLKPSLFPEPDQAIDASALAAIDTAQIAVFVCEYALARMLEGWGLRPDRLIGYSFGEYVAACL
AGVFSLPDALAIVRERGRILAAAEPGAMVSVPLPAERVASLLEPPLALAIDNGPSCVVSGPVE
PVRTFTARMKRDRVWVTPLQAERPMHS PLMAEAGGSLRAMLAGFRLNAPRIPILSNVTGTYLT
DEQARDPDYWARHLCGNVRFADGVRTLLAERDPVFLEFGPGRDLSSLVRHQMPEGADEPIALI

’RHREDPVRDEDLLLDGLGRCFLRGATLHGQALYAGRGCRRVPLPGYPFQGPRCMPARAGLPGL

ARPTVGATTISYRPAWKRAPRLAAVESLAPQSWLVFSDGSELAGELVAGLRASGCATTLVEGG
LAFARFAGGFRANPREEQDLAQLFATLSAEAMLPTHILHLLSLPSPERDSPLARLEHLTELGF
HHLLALARQLEAVGAPEVRLAVVTTGLAAIGGESELRPEVGLLRGPVRVIPFEFPNLRLRLID
LDSADPIWRSGCEPLLREMGAAPGPEEIALRGTSRWELGYEPVEGGTVSTI SSRLREGGVYLI
TGGLGGLGLALARHLARKYRATLILAGRRGAPARELWHQAPAEFVPVAAAIAQMEECGARVIP
VALDVTDADQVNALFATIEATVGKIEGVFHMAGIVDGGI IRTRTRAASDAVLAPKTVGTWILD
RALRGAGGRFLVLYSSINAVVAPFGQVAYAAANAFLDAFASAHEHDERLFRVSIGWDTﬁREAG
MAVDAARARGDQAPLEGLSDEQGLRLLESALVGCEPRLLVSISELRARLAEHHRNGGIPRLLG
PRANEAGAADSGEEGATQDASPARRARPDLVVAFAPAGNELERRIVAITIGAYLRLGQVGVDDN
FNDLGATSLDLIQIAQRLGRELGRDVPVVSLYQHRTVRGLSRFLGGALQSARSGVPTGAAAPG
AATPGVATPPRPQPSRQHLEKRRQLRKKGGPSHHE

pEPOcos6_ORF6 sequences:

(1) nucleotide sequence

Seq ID No 45 (>pEPOcos6_ORF6.seq)
ATGAGTGAAGTATCCATTCGCCCCGGCTTGGACATCGCGGTCATCGGCATGGCCTGCCGCTTT
CCCGGTGCCCGCAACCTCGCCGAGTATTGGGCCAACCTGATCGAAGGCCTCGAAACGCTCAGC
TTCTTCAGCGAAGAGGAGCTGCGTGAGGCCGGCTGCGATCCGGTCCAACTGGCCCAGCACAAC
TACGTGCGCACCAAGGGCCTGCTCCCTGACGCAGACCGTTTCGACGCCGATTTTTTTGGTTAT
TCCCCGCGCGAAGCCCAGGTGATGGACCCCCAGATCCGCGTCTTCCACGAGGTCTGTTGGCAG
GCGCTGGAGCACGCGGGCTACAACCCGCATCGCCACACCGGCACGATCGGCCTGTTCGCCGRC
GCCGCGCCCAACGTTTTTTGGGAGTTTCTCTCCTATCGGTCCGATGCCGCCAATTTAGGCAAC
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TTCACGCTGGGCCTGCACAACAACAAGGACTACCTGAGCTCGCGCATCGCCTACAACTTCAAC
CTGACAGGGCCCAGCTACACCCTGTTCACCGCCTGCTCGACCTCGATGGTCGCCATCCACCAG
GCCGTCCAGGCGCTGCTCAACGGCGAATGCGACCTGTGCATGGCCGGCTCGGTCTCCATTACG
CTGCCACTGGTTGCCGGCTACACCTACACGCCGGGCATGATCGTCTCGCCCGACGGCCATTGC
CGCACCTTCGACGCAGGCGCCAATGGCACTGTCTACGGCGACGGGGCCGGCGTEGTCGTTCTC
AAGCGGGCCGAGGATGCGTTGGCCGACGGCGACCACATATTTGCGCTCATCAAGGGCTCGGCG
CTCAACAACGATGGCAGTCGCAAGACCGGCTACACCGCOCCCAGCGTGCAGGGGCAGGTGGAG
GTGATCCGCGCGGCGATGAACCTGGCGGAGGTCGAGCCGGAGGCGATCAGCTACGTGGAAACC
CACGGGACGGGCACCACGGTGGGCGATCCGCTGGAGTTCGAGGCGCTAAAGGAGGCCTTCGGA
GGTGGCTGCAAGGCCTTCTGTGGATTGGGTTCGGTCAAGCCGAACATCGGCCATCTGGACGTG
ACGTCGGGGATCGCGAGCTTCATCAAGCTGGTCCTGGCGCTGGAGCACCGCATCCTACCGCCC
ACGCTCCACTTCCAACTGCCCAACCCGAAGATGGATGTGGTCGATAGCCCCTTCTACATCGTG
GCTGAGCGCGAACCCTGGCGCGAAGATCTGCTGCCGCGTCGGGCCGGTGTCAGCGCGTTCGGT
CTGGGTGGCACCAACGTCCACATGATTTTGGAGGAGTTTCAGCGCGAACCGGCGGCGAACAGT
GCGCGCACGCGCCACCTGACGGTGCTGACGGCGCGGTCGCCGCAAGCCCTGGCGCAGCTEGCS
GCCAACCTCGCCGAACACCTGCGCGAACACCCCGAGTTGGCGCTGGCCGATGTGGCCCATACG
CTGCTGCACGGCCGCAAGCCACATCCATTCGCGCGCATCCTGGTGGCGACCGATACGACGGCS
GCGATCGACGCCTTGATGAACGACCGCGATCCGCGAACGCGTTTCTTCGAAGCGACCGGGCGE
GGCGAGTCGGTGATCCTGTGTTTTGACGARACGCCGCCGGAGCCGCGAAGCGCCCGCTACCTC
TGGGATCACGAGCCGCTTTATCCCGCGGCGGCGACGTCGTCCTTGGCTGGTGAGGTCGCCGAC
CCGGATCTGGAAGGCTGCTTTACTGCCCTGATCGCCGAGCAGGGCGCGGCAGCCGCCTTTTGE
CACCAATACGCGCTGGCCGGATGGCTGCTGGCCATGGGGTTGACCCCGTCGGCGTTGATCGGT
GTGGGCCAGGGCGAGTGGCTAGCAGCGGCGCTCGCGGAGCTGTTCCCGCCATCGGCCTGCTTG
CGCTGGATTAGGTTCGGCGAACGGCTCCCGCAGCCGCGCGATCAACGGATTCCGTTTCTCTCC
AATTTCTCTGGAAACTGGATCGTTCEGCGTGAGTTGGCCGACCCGGATTACCCCAGAAAGCAG
AAGGGTAAGCGCTGCATGAAGCGCCGTCGGTCCCARCCTCGGTCAGCTGGTGCAGGATGGGGE
CGATGGRACCGGCTCGGTCAGCTCGTCGCGCGCTGCTCTTCCGCGGGAAGCGGAGGCGGGACG
GTGATCGGCCCGAGGGCGAGGTICATCTCGTCGTCGACGAGCCGGGCGCGGGTGCGCGCCCAG
TACCTGGGGGCGAGCTCGAGG
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(2) peptide sequence

Seq ID No 46 (>pEPOcos6_ORF6.pep)
MACRFPGARNLAEYWANLIEGLETLSFFSEEELREAGCDPVQLAQHNYVRTKGLLPDADRFDA
DFFGYSPREAQVMDPQIRVFHEVCWQALEHAGYNPHRHTGTIGLFAGAAPNVFWEFLSYRSDA
ANLGNFTLGLHNNKDYLSSRIAYNFNLTGPSYTLFTACSTSMVAIHQAVQALLNGECDLCMAG
SVSITLPLVAGYTYTPGMIVSPDGHCRTFDAGANGTVYGDGAGVVVLKRAEDALADGDHI FAL
IXGSALNNDGSRKTGYTAPSVQGGCVEVIRAAMNLAEVEPEAI SYVETHGTGTTVGDPLEFEAL
KEAFGGGCKAFCGLGSVKPNIGHLDVTSGIASFIKLVLALEHR I LPPTLHFQLPNPKMDVVDS
PFYIVAEREPWREDLLPRRAGVSAFGLGGTNVHMILEEFQREPAANSARTRHLTVLTARSPQA
LAQLAANLAEHLREHPELALADVAHTLLHGRKPHPFARILVATDTTAAIDALMNDRDPRTRFF
EATGRGESVILCFDETPPEPRSARYLWDHEPLYRAAATSCLAGEVADPDLEGCFTALIAEQGA
AAAFCHQYALAGWLLAMGLTPSALIGVGQGEWVAAALAEVFPPSACLRWIRFGERLPQPRDQR
IPFLSNFSGNWIVGRELADPDYPRKQKGKRCMKRRRSQPRSAGAGWGRWNRLGQLVARCSSAG
SGGGTVIGPRARFISSSTSRARVRAQYLGASSR

pEPOcosé_ORF7 sequences:

(1) nucleotide sequence

Seq ID No 47 (>pEPOcosé_ORF7.seq)
ATGGAACCGGCTCGGTCAGCTCGTCGCGCGCTGCTCTTCCGCGGGAAGCGGAGGCGGGACGAT
GATCGGCCCGAGGGCGAGGTTCATCTCGTCGTCGACGAGCCGGGCGCGGGTGCGCGCCCAGTA
CCTGGGGGCGAGCTCGAGGTAGCGGTCCCGCGGCCAGTAGGGCATCGCGCGAATGACGTCGGC
CAGGTAGGCCTCCGGGTCGAGCCCGTGCAGCTTGCAGCTCGCCACGAGCGAGAAGAGGTTGGC
CGCGGCGGAGGCGTGGTCGTCGCTGCCGAAGAAGAGCCAGGACTTTC TCGCAACCGCAATGCGA
TCGCAGCGCTCGCTCGCTGGCGTTGTTCTCCAGGCGCAGCCGACCGTCGTCGAGGAAGCGCCS
CAACGGCTGCTCTTGGTTGAGGGCGTAGCCGAGCGCGGTGGAGACCAGGCCGCGCTCECGGEG
ACGAGCGTGCTCGGCCCTGGCCCAGGCAAAGAACGCGTCGACCAGAGGGCGGACGACGACATC
GCGACGCACCTTGCGCTGCGCGGGCGGCAGGTCCGCCAGCGCGCGATCGGCGGCAAAGAGGGC
GTTGATGCGCCGCAGCCCCTCGATACCGAGCTCGTGCTTGCAGACCGCCGCCTCCCAGAAGTT
GCTACGGCAATGCGACCAGCATCCGACTTCGGTCGGGGGCGGACCGCGCTTCTCGTCGGCAGT
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AGCGCCTCTTGGTGGTGTGCCGCGGAAGAGGGCGTCATAGATGGCGTGAGCGTCAGCTTGAAT
ATACCGAGAGAAGCCGCGGAACATCTCGCAGACCGCGGCGCTGGTATGCTTGGGCTGGTACTC
GAAGAAGACGTGATCCTTGTCCGCGAGGACGACGAAGAAGTGTCCCTTGCGGCACGGCCCGGG
CTTCTTGTCCTTGCGCTCCTGGATGGGCCCAGGCTGGACGGAGACCCCGGTGGCGTCCETGGA
CAGGCAGAAGGCGGTCTCGAAGGCCTCTTTGCGCGCGGCCTCGACGATGGCGCCCAGGGTCGE
ACCGACGTCTTCGGCGTAGCGGCACATCGTGCCGCGATCGAGCGACGCGCCCTGAAGCTCCAG
CTGCTGCTCCAGTCGATAGAACGGGACGCCGAGCAGGTACTTGCTGGTGAGGATGTGCGCAAT
CATCGACGGCGCGAGGAACGACCGCCGGAACAACTCCTTCGGAAGCGGCGTCGTGATGAAGAC
CGTGCAGGTCTCGCCCTTCGGCGCCGGCGGCGGCGCGTCGAGCGAGGEGCGCGTCGAGCGCTGT
GGAGGAAGCGCTCGGCTCGCCGGCCGCTGCCGTGTCCTCCGGGCTGACGCTCGCAGCGGGCGT
CGGCGTCGGGGCTTCTCTCGCGACGACCTGGAGCGGGGCCGCTTCCTCCTCOCCCGAACTGCT
CGCATCCGTGACGGACCGCTCGGCCTTGTACACGACGCGTGCGAGCACGATGCGGCGCATTCC
GCCGCGCTCGTAGCCGAGTCGCGAGGTCTCCTCGACCCCGATGCGCGTCGCCGTCGCATCGAG
CTCGGGGCAGGAGAGCTCGATGCGGACGACGGGCAGGTCGGACTCGGACAGGTCGCGACGGCT
CTTGCCGCCGGACCTTCGTTTCGGCCCCTTGGGGTCGTCGTGCTGCCGCTCGTCGCCTGTATT
GCGCTCGGCGGCGTCCAGTGCCTTCGCGAGGCGCTGGACCTCGAGGAACATCGAGTCGAACGT
CAGCTGCTCCGCGCTCACCTCGGCGCGCTCCGCCTTGGCCACGAACAGTCGACGTCGCAGAAG
CTGCAGCTGCTCGAGCGCACGGGTGTAGGCGCGCCGAAGCTGCGCGAGCGCATCGCGCGCTCC
CACGAGCTCGCTCTTTCCCGCGGCGAGCTCCGCTTCGAGCTGCGCGATGCGCTGCTGCTCGGC
CGAGAGCETCGGCTTGGCGGCGGCGTCGTGCACGACGCCGCTCTACGTAAGCCGCGCGTACTT
GTCGAGCGAATTCGTGCGGCTCAGTGGACGCGGCGCGGTGCGCGCCTTCGCGGTTTGGACGTG
GGCGCGATCTCGATGCCGTCGAGCAGCGTCTCGAGCGTGGCGTCGTCCACC?CGACGTGCGTG
GCGCCCTCGCTCGGGGEGTCGGGAAGTGCGAACGCTCCGCGATCAAGGCGTTTTGAAAACAGG
CAGATTCCACTGCCATCGAAGAAGAGAATCTTGATCGTGGTCCGCCGCTTGCCGACGAACGCS
AACAGCGCTCCGCAGCGAGCCTCGTACCCCACACGCTCACGGAfGAGACCCGAAAGCCGCTCG

- AAGCCG
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(2) peptide sequence
Seq ID No 48 (>pEPOcosé_ORF7.pep)
MEPARSARRALLFRGKRRRDGDRPEGEVHLVVDEPGAGARPVPGGELEVAVPRPVGHRANDVG

'QVGLRVEPVQLAARHEREEVGRGGGVVVAAEEEPGLSRNRNGSQRSLAGVVLQAQPTVVEEAP

QRLLLVEGVAERGGDQAALAGTSVLGPGPGKERVDQRADDDIATHLALRGRQVRQRAIGGKEG
VDAPQPLDTELVLADRRLPEVGTAMRPASDFGRGRTALLVGS SASWWCAAEEGV IDGVSVSLN
IPREAAEHLADRGAGMLGLVLEEDVILVREDDEEVSLAARPGLLVLALLDGPRLDGDPGGVRG
QAEGGLEGLFARGLDDGAQGRTDVFGVAAHRAAIERRALKLQLLLQS IERDAEQVLAGEDVRN
HRRREERPPEQLLRKRRRDEDRAGLALRRRRRRVERGRVERCGGSARLAGRCRVLRADARSGR
RRRGFSRDDLERGRFLLARTARIRDGPLGLVHDACEHDAAHSAALVAESRGLLDPDARRRRIE
LGAGELDADDGQVGLGQVATALAAGPSFRPLGVVVLPLVACIALGGVECLREALDLEEHRVER
QLLRAHLGALRLGHEQSTSQKLQLLERTGVGAPKLRERIARSHELALCRGELRFELRDALLLG
RERRLGGGVVHDAALRKPRVLVERIRAAQWTRRGARLRGLDVGAI SMPSSSVSSVASSTSTCV
APSVGGSGSANAPRSRRFENRQIPLPSKKRILIVVRRLPTNANSAPQRASYPTRSRMRPESRS
KP

pEPOcos6_ORF7.1 sequences:

(1) nucleotide sequence

Seq 1D No 49 (>pEPOcosé_ORF7.1.seq)
ATGTTCCTCGAGGTCCAGCGCCTCGCGAAGGCACTCGACGCCGCCGAGCGCAATACAGGCGAC
GAGCGGCAGCACGACGACCCCAAGGGGCCGAAACGAAGGTCCGGCGGCAAGGGCCGTCGCCGAT
CTGTCCGAGTCCGACCTGCCCGTCGTCCGCATCGAGCTCTCCTGCCCCGAGCTCGATGCGACG
GCGACGCGCATCGGGGTCGAGGAGACCTCGCGACTCGGCTACGAGCGCGGCCBAATGCGCCGL
ATCGTGCTCGCACGCGTCGTGTACAAGGCCGAGCGGTCCGTCACGGATGCGAGCAGTTCGGGC
GAGGAGGAAGCGGCCCCGCTCCAGGTCGTCGCGAGAGAAGCCCCGACGCCGACGCCCGCTGCG
AGCGTCAGCCCGGAGGACACGCCAGCGGCCGGCGAGCCGAGCGCTTCCTCCACAGCGCTCGAC
GCGCCCTCGCTCGACGCGCCGCCGCCGGCGCCGAAGGGCGAGACCTGCACGCTCTTCATCACG
ACGCCGCTTCCGAAGGAGTTGTTCCGGCGGTCGTTCCTCGCGCCGTCGATGATTGCGCACATC
CTCACCAGCAAGTACCTGCTCGGCGTCCCGTTCTATCGACTGGAGCAGCAGCTGGAGCTTCAG
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GGCGCGTCGCTCGATCGCGGCACGATGTGCCGCTACGCCGAAGACGTCGGTGCGACCCTGGGC
GCCATCGTCGAGGCCGCGCGCAAAGAGGCCTTCGAGACCGCCTTCTGCCTGTCCACGGACGCC
ACCGGGGTCTCCGTCCAGCCTGGGCCCATCCAGGAGCGCAAGGACAAGAAGCCCGGGCCGTGC
CGCAAGGGACACTTCTTCGTCGTCCTCGCGGACAAGGATCACGTCTTCTICGAGTACCAGCCC
ARGCATACCAGCGCCGCGGTCTGCGAGATGTTCCGCGGCTTCTCTCGGTATATTCAAGCTGAC
GCTCACGCCATCTATGACGCCCTCTTCCGCGGCACACCACCAAGAGGCGCTGCTGCCGACGAG
AAGCGCGGTCCGCCCCCGACCGAAGTCGGATGCTGGTCGCATTGCCGTACCAACTTCTGGGAG
GCGGCGGTCTGCAAGCACGAGCTCEGTGTCGAGGGGCTGCGGCGCATCAACGCCCTCTTTGCC
GCCGATCGCGCGCTGGCGGACCTGCCGCCCGCGCAGCGCAAGGTGCGTCGCGATGTCGTCGTC
CGCCCTCTGGTCGACGCGTTCTTTGCCTGGGCCAGGGCCGAGCACGCTCGTCCCCGCGAGCGC
GGCCTGGTCTCCACCGCGCTCGGCTACGCCCTCAACCAAGAGCAGCCGTTGCGGCGCTTCCTC
GACGACGGTCGGCTGCGCCTGGAGAACAACGCCAGCGAGCGAGCGCTGCGATCCATTGCGGTT
GCGAGAAAGTCCTGGCTCTTCTTCGGCAGCGACGACCACGCCTCCGCCGCGGCCAACCTCTTC
TCGCTCGTGGCGAGCTGCAAGCTGCACGGGCTCGACCCGGAGGCCTACCTCGCCGACGTCATT
CGCGCGATGCCCTACTGGCCGCGGGACCGCTACCTCGAGCTCGCCCCCAGGTACTGGGCGCGE
ACCCGCGCCCGGCTCGTCGACGACGAGATGAACCTCGCCCTCGGGCCGATCACCGTCCCGCCT
CCGCTTCCCGCGGAAGAGCAGCGCGCGACGAGC

{(2) peptide sequence

Seq ID No 50 (>pEPOcosé_ORF7.1.pep)
MFLEVQRLAKALDAAERNTGDERQHDDPKGPKRRSGGKGRRDLSESDLPVVRIELSCPELDAT
ATRIGVEETSRLGYERGGMRRIVLARVVYKAERSVTDASSSGEEEAAPLQVVAREAPTPTPAA
SVSPEDTAAAGEPSASSTALDAPSLDAPPPAPKGETCTVFITTPLPKELFRRSFLAPSMIAHI
LTSKYLLGVPFYRLEQQLELQGASLDRGTMCRYAEDVGATLGAIVEAARKEAFETAFCLSTDA
TGVSVQPGPIQERKDKKPGPCRKCHFFVVLADKDHVFFEYQPKHTSAAVCEMFRGFSRYIQAD
AHATYDALFRGTPPRGAAADEKRG?PPTEVGCWSHCRTNFWEAAVCKHELGVEGLRRINALFA
ADRALADLPPAQRKVRRDVVVRPLVDAFFAVWARAEHARPRERGLVSTALGYALNQEQPLRRFL
DDGRLRLENNASERALRS IAVARKSWLFFGSDDHASAAANLFSLVASCKLHGLDPEAYLADVI
RAMPYWPRCRYLELAPRYWARTRARLVDDEMNLALGPITVPPPLPAEEQRATS
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PEPOcos6_ORF7.2 sequences:

(1) nucleotide sequence

Seq ID No S1 (>pEPOcosé_ORF7.2.seq)
ATGATTCCGGCGGGCGTGCAGGTGTTCGTCGCGCTGCAGCCGGTGGACATGCGCTACGGCTTC
GAGCGGCTTTCGGGTCTCATCCGTGAGCGTGTGGGGTACGAGGCTCGCTGCGGACCGCTGTTC
GCGTTCGTCGGCAAGCGGCGGACCACGATCAAGATTCTCTTCTTCGATGGCAGTGGAATCTGC
CTGTTTTCAAAACGCCTTGATCGCGGAGCGTTCGCACTTCCCGACCCCCCGACCGAGGGCGCC
ACGCACGTCGAGGTGGACGACGCCACGCTCGAGACGCTGCTCGACGGCATCGAGATCGCGCCC
ACGTCCAAACCGCGAAGGCGCGCACCGCGCCGCGTCCAL

(2) peptide sequence

Seq ID No 52 (>pEPQcosé_ORF7.2.pep)
MIPAGVQVFVALEPVDMRYGFERLSGLIRERVGYEARCGALFAFVGKRRTTIKILFFDGSGIC
LFSKRLDRGAFALPDPPTEGATHVEVDDATLETLLDGIEIAPTSKPRRRAPRRVH

PEPOcosé_ORF7.3 segquences:

(1) nucleotide sequence

Seq ID No 53 (>pEPOcosé_ORF7.3.seq)
ATGACAAGGACGAAGGCGACCGAAGTGATGTGGTCCGAGCGCGTTCGGGCGTGGCGCGAGAGT
GGTGAAACGGCGGAGGAGTTCGCTCGGAGCCGCGGATTTGCGGCCTCGACGCTGCACGGCTGG
TCGAGCCGGCTGTCGCGGGCCGAGCCACCGCGCTTTCTGCGCCTGGTGCCGAAGGCGCCCGCC
GTGACGAGCAGCGCTGCGGAGCTCGTCGTCGAGGTCGGCGGCGCGCGGETGCGCGTCGCCGCE
GGGTTCGACCCCGCGCTGCTGGCGGAGGTGGTCCGTGCCCTCGGCCCAGCGGGGCEA

(2) peptide sequence

Seq ID No 54 (>pEPOcos5_ORF7.3.pep)
MTRTKATEVMWSERVRAWRESGETAEEFARSRGFAASTLHGWSSRLSRAEPPRFLRLVPKAPA
VTSSAAELVVEVGGARVRVAAGFDPALLAEVVRALGGAGR
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PEPOcoaé ORF8 sequences:

(1) nucleotide sequence

Seq ID No 55 (>pEPOcosé_ORF8.seq)
ACTGGACAGCGCAGCCGGGGTGAGACGGCGCTTCGCGCAGCGCTTACGCAGAAGGCGCGCCGC
GCGCCATTGTCGGATGCGGTGCGCGACTTCGCCGCCGATCGGCTGTTGCTGGAACTGGGACAA
CCACTGGACGTAACGGCTGAAGCGAGCCAACGGCTCCAGCTCGCGCGGGGCGACCTGTTCGGC
GCCTACCAAGCGTTGGCCCAGCTCTGGATCTGCGGCGCCCTGGCCGAACCGCCGCGACTGTAT
CCCGACGAACACCGCCGGCGCGTGCCGCTGCCGAGCTACCCC TTCGAGGGAARGCGGTTCTGG
ATCGAGGGCTCGCCGTTCGAAACCGCGCCCGCCGCCGGCGCCTCACCCCAACCCGCCGATTCS
GGGGACATTCTCAAGGGCGACCCGGCGGACTGGTACTATCGGCCGCGTTTCGAAGCGGCGCCG
CTCTTGCCCAGCCCGTTCGAGAGCGAACCCGGCGATTGGCTGGTGTTCGAAGATGAGCTGGGG
CTCGGCGCCTGGCTGAGCGAGACCTTGCGCGACAAGGGCGCGCGGGTCGCGACAGTCGTTCGA
GGCACCGAGTTCCGACGCCTGGCGTCACAGCGCTTCCAGCTTCGTCCCGATCGACGGGACGAT
TACCGGACCCTGCTGCACGAGTTGAAGGCGCAGGGCATCGCGCCGGTCCACCTGTGCCACCTA
TGGAGCETGACCGCCGCACCGGATGCCGAGCAGTTGCTCGACGTCAGCTTTCACAGCCTGGTC
CATTTGGCGGCCGCTTTGGGTTCGGTTGGCTACTTCCACGCCATG

(2) peptide sequence

Seq ID No 56 (>pEPOcosé_ORFS8.pep)
TGQRSRGETALRAALTQKARRAPLSDAVRDFAADRLLLELGQPLDVTAEASQRLQLARGDLFG
AYQALAQLWICGALAEPPRLYPDEHRRRVPLPSYPFEGKRFWIEGSPFETAPAAGASPQPADS
GDILKGDPADWYYRPRFEAAPLLPSPFESEPGDWLVFEDELGLGAWLSETLRDKGARVATVVR
GTEFRRLASQRFQLRPDRRDDYRTLLHELKAQGIAPVHLCHLWSVTAAPDAEQLLDVSFHSLV
HLAAALGSVGYFHAM
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PEPOcos6_ORF9 sequences:

(1) nucleotide sequence

Seq ID No 57 (>pEPOcos6_ORFS.seq)
ATGAAGTTGAACGTGGTCGCCAACCGGCTATTCGACCCCGAGTCGCCCGAGCGCACCGAGCCC
GCCAAGAGTCTGTTGCTCGCGGTGACCAAAGTCCTGCCGCAAGAGGTGCCCAACGTTCGAACC
CGCGCCATCAGCGTGGACCTGGATCGCTCGTTCGACGCGGCGGCGCCCGCCTGGGCCGCCAGT
TTGTTGGTTGAATGCGGCGCGCCCGTCCAGGAAACGGTGGTGACCTACCATGGCGCAGCCCGA
TGGCTGCGCCGCTTCGATCGCGTTGCGGTGAATGGTCTCGGCCCGTTCCACCCCGATCAACCT
GCGCCGCTGCTGCGCGAGCGCGGCGTGTACCTGATCACCGGCGGCCTGGGCGGCGTGGCTGGC
CAGTTGGCGCGCTACCTGGCGCGGCCCTGCCOGGCGCGGTTGGTCGCTCACCGCGCECCGGCCT
CTGCCCGAGCGCGACCAGTGGGATCGGGAGTCGGCCGTGCTGTCATGGGACGACAAGACGCGC
CAGCGCATCGAGCTGGTGCGCGAGCTGGAGCGGCTGGGGGCCGRAGTATTGGTGGTGGCTGCC
GATGTCGCCGACGAAGCGGCCATGGCGCAGGCGATCGAGGCCTCACTGGCGCGATTCGACGCT
TTGGACGGCTTGATCCACGGCGCCGGGATCGTGCGGGTCGCGTCGGGCCGCACGCCGATCGRG
AGTATGACGCGGGCCATGTGCGAGGAGCAGCTCCGCCCCAAGATGTTGGGCCTCGACGTCGTC
GACCGCCTCCTGCGCGATCGCCGGTTGGACTTCCGCATTGCCATCTCGTCGCTCGCCCCGATT
CTCGGCGGCCTCGGCCACGTCGCCTACGCCGCCGCCAACCTCTACATGGACGCGTTCGCGACG
CGCGCCGCCGCCGGCAACGCGCCTTGGATCGCGCTGAACCTGGCCGAGTGGGAATACGAGGGC
CCGGCTACCTACGACGAGCGGGTGGGCCGTTCGCTCAAGCAGCTCGAGCTCACCAACGAGGAG
GGTATCCGCGTCTTCCAGACGGTGTTGGCCTTGGCCGCGCGCGGCCCGCTACAGCAGATCATT
ATTTCCACCGGCGACCTCCAGGCCCGCCTCGACAAATGGATTCACATCAAATCCCTGCATCGC
CGACCGGGGCCGGTCCAGCTCAGTCGCCGGACCGCGGCACCCCAGGGCGGTTTCGGCTCGGAG
CGCGCCGCCTTCGAGGCCGCCTTCGCTGACGCCTGGTGCGACTTCTTCGGGGTTGAAGAGGTC

GACCCGAACAAAAACTTCTTCGATCTGGGCGCCAGCTCGCTCGACTTCATCCACCTCGTCAGT

CGCTTCAGCAAGGCCATCGAACAGCATGTACCGCTCGAGGCCCTGCTCGAACACTCCACCCTG
CACGACCTCGCCGCCCACCTCGCGGGCGACGCGAACACCGACGCCAGCGACGAAGCGCGCATT
CGCCAACGGCTGCAAGGCGCCAACTCCGGCGACATCGCCATCATCGGCATGGCCGGCCGCTTC
CCGCTCGCGCCCGACCTGGACACCTATTGGCGCAACCTGGTCGGAGGCATCGACGCGGTCAGC
TTCTTCAGCGCCGAGGAGTTGCGTECTGCTGGCGTCACCGCGGCCGAGATCCACCACACCAAC
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TACGTGCCGGCCAAGGGGCGCTGCECCGACCAGGACTTGTTCGATGCGGTCTTCTTCGAATAC
ACTGCCAGCGACGCCGAGCTGATGSACCCGCAAAATCGCGTGTTACACGAGGTCGTGTGGCAC
GCGCTGGAAGACGCCTGTTTCGACTTCAACGGCGATCACGGCCAGGTCGGCCTGTTCGCGGGC
GCCTCGCCGAACCTGTGGTGGCACTTCGTGGCCAGCTTTTCCGAGGCCGCCAAGACGCAGGGC
ATGTTCACCACCACCCTGCTCAACGACAAGGACTCGATCGCGACCCAGATTTCATACAAGCTC
GGTCTAAAGGGCCCCGCGGTCACCTTGTTCACCGGCTGTTCCACCTCGCTGGTAGCCGTTGAC
GCCGCCTGCCGCTCGATCTGGTCCGETCAATCGGACATGGCCGTGGCCGGCGCGGTCTCGCTG

" ACTCTCCCCGATAAGGCCGGCTACATCTACGAAAAGGGCATGCTCTTCTCGGCCGACGGCCAT

TGCCGGGCTTTCGACGCCAACGCCACCGGCATGGTCTTCGGCGACCGCGCCGGCGCGATCGTG
CTCAAGCCGTTGGACGCGGCCCTETGCGACCGCGACCCGATCCATGCGGTGATCAAGGGCTGC
GCCACCAACAACGACGGCGACCCCAAAGCCGGCTACACGAGCGTCAGCGCCCAAGGCCAGGCC
GAGGTGATCCGCTCGGCCCAGATCITGGCCGACGTGGCGCCCGAATCCATCAGCTACGTGGAA
GCCCACGGTACCGGCACCAAGTTGGGCGACTCGATCGAGATCAAGGCGTTGAAGCAAGCCTTC
GCCAGCGACAAGAACGGATTTTGCGGCATCGGGTCGGTCAAGACCAACCTCGGTCACCTGATG
GCGGCGGCGGGGATGGCCGGCCTGATCAAGACGETTCTGGCGATGAAGCACCGCCAATTGCCG
CCATCGCTGCACTGCGACGAAGTGAACCCCGACCTGGAGTTGGAGCGCAGTCCGTTCTACATC
AACACCCGCCTGCGCGACTGGGTTGCACCGGGCGGGCCGCTGCGGGCCGGCGTGAGTTCGTTC
GGGATCGGCGGAACCAACGCTCACGTCATCCTGGAGGAGCCGCCGACGCGCGAGAGCGGCACG
CGCATGCGCCACTGGAAATTATTCATGCTGTCGGCGGCCAGCGAGGCGGCGCTCGACCGCCAG
GCCGATAACCTGGCCGACTACCTEGAGCGCCATCCCGAGGCCCACCTCAGCGACGTGGCCTAT
TCCCTCCAGACCGGCCGGCGCGTTITGGCCTGGCGGCGCACGGTCCTATGCGAGTACCGCGAG
GACGCGGTGACCAGTCTGCGCGAGCGACAGGCCAAGCGCGTCCAGACAAGTCGCGTCCGCTGG
GACCACAAGGACGTGGTCTTCATCTTTCCCGGTCAGGGCGCCCAGTACCTCAACATGGGCCGC
GACTTATACGTCATGGAGCCGGTCTTCCGCGAGGTCATGGACCGCTGCTTCGAGTTGCTGGCC
CCTTTGTGCTCCGAGCATCCGCGCCAGATCCTTTATCCGGAGGGCGGGGTGTCGACCCTGCTC
CACCGGACTGATTACACCCAGCCGATCGTGTTCTGCTTCGAGTACGCCCTCGCCCATTTGCTG
CTCTCCTGGGGATTGAAGCCGGCCGCCACCATCGGCTACAGCTTCGGCGAGTACGTTTCTGCC
TGCCTCGCCGGCGTCTTCTCCCTSGAAGATGCGATCCGTCTGGTGACCGAGCGCGGTCGGCTG
ATGGCGGCTTTGCCCGCGGGCGCTATGCTCAGCGTCCCGGTTCCCGAATGCGAGCTGCTGCGG
CTGCTGGACGGCTTCCACGCCCARTCGGCGGCCCATCTGGCGCTGGCCGTCGACAATGGCGCC
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TCCTGCATTGTGGCCGGCGAGCAGGCCGCCATCTCGGCCTTCGAATCGATGCTTCGCAAGAAG
CGTCTGTTGACCATGCGGGTCGCGETCAGCCACGCCGCTCATTCGCAGGTCATGACCGGCGCG
ACCGACGCCCTGCGCAGCATCCTGCGGAAGATCCCCCTCTCCGCGCCGACAATTCCCTTCATT
TCCTGCGTCACCGGCACCTGGATCACTGCACAGCAGGCTACGGATCGCGAGTATTGGGTGAAC
CACATGTGCGGGACGGTGCGGTTCGCGGCGGGTCTGACCGAGCTGGGTCAAAACCGCGAGGCG
GTGTTCCTGGAAGTAGGTCCGGGCCGCGACTTGACGTTGCTGGCCCACCGCATCCTGGCCGAC
AGCGCGGCCGTGTTCGAGCTGGTCAAGGCGCCCGACGGCGGCGACGACGATGGGTTCCTCCTG
CTGGATCGATTGGCCAAGCTCTGGAGGCTGGGGATTTCGATTGACTGGGCCGGCTTCTACGCG
GATGAGCGGCGGCGGAAACTCTCGCTGCCGGGATATCCGTTCGAGCGGCGGCGCTTCTGGATC
GAGGGCAACCCGCTGGAGATCGCCGCCGGCAGGCCCAATGTCCAGGGGCCGCTGGTCAAGGCG
TCGGACATCGGCGCTTGGTTCTACGTGCCGCAATGGCGGCGGTCGGTGCTCGCCGAGCCGGGT
ACAACGGCGGCGGGCGCCGCCGTCACGGCGGAGCAGGCACGCGTCGTGACCGAGCTACGGGCG
GGATGCGCGTCGGCCGGCTTGGGCAGCGGGGCCTGCGGACTGAATGGCGGTGCCCCGTCCGAG
CGTCCCAAAGAAAGTGTAGCGCCAGCCGGGTCGACCAGCGCAGCGGCGCAGACCGGCGCGGAC
TGCCCGACACCGACTGGGGAGCCAGCGGCTGTGCCAAAGGACGGGGCCGAGCCGCGGCCGACT
TGGCTTATTTTCGCCGACGCCGGCGGATTGGCCGAATCTTTCGCCAAGCGGGTTCAGGCCTGL
GGCGAGAAGCTTTACCTGGTGGCTTCCGGCTCGCGCTTCGAGCGCCTGGCCGAGACCCGCTTC
CGCCTCGATCCCGGGGCCAAGTCCGATCACCGCCTGCTTTTCAAGGCGCTCGACGAGGCCGAC
ATCCTGCCGACCCACCTCCTCGACTTCCGCTCGCTTGACTGCGGCGGGCCCGACGCCGACCCC

TGGACCAGGCCGGCTTCTTCGSGCTGTTGCACCTGGTCCAGGCGATGGCAGAGGCCGGCTAC
AGCCATCCCATTCGGCTGCTGATCGTCAGTTGCGGCGTCTACGATGTCACCGGTGCCGAACCG
CTGCAGCCGGCGCGGGCCACGATGATCGGACCGGCTCTGTGCATCCCGCAACAGTATCCGCAC
CTCGAAACGAGCCATGTGGATTTGGGCGTGGTCCATGCCGACGAGCTCCACGCCGCGCGCCAG
CTCGACAGCCTACTTGCCGAATGCCTAAGTGCAACGGCCGAGCGCCAATTGGCGCTGCGCGGE
CGACACCGCTGGCTGCTGGACTACGAGCCAGTCCGCTTGCCGCCGCTCGACCCGGGCCGTCTG
CCCTGGCGCCAGCGCGGGGTCTACTTGATCACCGGCGGTTTGGGCGGGATCGGCCGCATCCTG
GCCGAACACCTGGCCCGCACGACCTCGGCTCGCCTGGTCCTAATCGGCCGCGAAACCCTGCCC
GACCGCGACGACTGGGACGCCTGECTGAACCGCCCGCAACCGGTCGACGCCACCCACGAACGG
CTGCTGCACAAGATCCGCGCGATTCGCGATCTGGAAGCGCTAGGCGCCGAAGTCCTGGTCCTC
GCC3CCGACCTCGCCAACGAAGCSGCCATGCGCGAGGCCTACGATCGCGCCGAATCCCACTTC
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GGCACAATCCACGGGGTGATTCACGGCGCCGGCCTGATGGACGCGCAAAGCTTCTCACTGATC
GACGCCCTCGACCACGACCTCTGCGCCCGCCAGTTCGAAGCAAAAATCCGCGGCGTCTGCGTG
CTCGACCGCGTTCTGGCCGACCGCACGCTCGACTTCTGTCTGCTGATGTCTTCCATCTCCACC
GTGCTCGGCGGCCTGGGCTATTTCGGTTACGCCGCGGCCAACGCCTTCCTCGACGCCTTCGCC
CAGGCGCGCAGCCGCGACGCCGCTTTCCCCTGGCTTAGCGTGGCCTGGAGCGATTGGAAGTAC
TGGACCGAGCGCAAGATGGACAACGAGGTCGGCGCCGTCATCGACAGCCTCTCGATGGAACCC
GCCGAGGGCTTCGAAGCCGTCACCCGCGTCTTGGCTTGGGGCARGGCGCCCCACATCGCCAAC
TCGCCCGGTGACCTCGGTCGCCGCCGGGATCAATGGGTCAAACTGGCCAGCCTGAAATCGGCG
CACTCCAGCGAGCCCGAGCCGGCTAGGCATGGACGTCCGGCGCTCTCCAGCGAATGGGTCGCG
CCGCGCAACGTGGTCGARAGAGRAGCTGGTCGCCATTTTCGAGCAGGTGTTCGGCACTGCGGCA
CTGGGCATCGAGGACAACTTCTTTGAGTTGCGCGGCGACTCGCTCAAGGCGGTCATGACCGCG
GCCCGTATTCAAAAGGAGCTGAACGTGGAAGTGCCGCTGCCGACCTTCTTCCAGATGCCCACG
GTCGCTGGCCTGGCCCAGTTCGTGACGCAAGCCAAGCGCAGCGGCCGGGAGACGATTCGGCGC
ACCGCGCCGCGCCCACATTACCCGCTCTCGGCTGCTCAGGGCCGCCATTACCTGCACTACCGC
ATGGACCCGCGTTGTACCGCATACAACGATCCCTTCGCéAACCTGATCCAGGGTCCGCTGGAC
GTGGATCGCGTGGAGCGCATCCTGCACACCCTCATCCTACGCCACGACTGCTTCCGCACCTCG
TTCCACTTCCGCGAGGGCGAGCCGGTCCAGGTGATTCACGATCGGGTGGACTTCAACCTGGCG
CGGATTACCTGCGCGCCCGAGGATTTGCCCGAACGGATGCGCGATTTCATCCGCTCCTTCGAT
CTGGAGCGACCGCCCGCCATGCGCGCCGGCCTCTTCGTCACGGGGCCCGAGCGCCACGTGCTG
CTAATCGATTTTCACCACATTATCACCCATGGCGTGTCGTTCGAGAACTTCGTCGGCGAGTTC
GCGGCGCTCTACCGCGGCGAGATCCTGCCCGAGCTGGAACTCGAGTACAAGGATTTCGCGGTG
TGGCAGCATGAGAACCGGGGCCGCCGCGCCAACAGCGACCAGGCCCGCTACTGGACCGAGCAG
TTGGCCAATGCGCCCGGGCCGATCGAGCTAACCACCGATTTCCCCCGTCCCAGTCGACGCAGC
TTCCGCGGCGACCGCGTGCGGACCGTGCTTGATGCGGAGCTCGTTGCTCGACTCAAAGAGCAC
GCGGCGCGCCTCGGCATCACCCTCTATAGCCTGCTGCTGGGCGGATTCTCGTTATTGCAGCAC
AAGCTCTCCGACTCGCACGACATCGTCATCGGTTCGCCCGTCGCGGGCCGCACCCGGAGCGAA
CTCCAGGATCTGCTGGGCGCGTTCGTCAACACCCTGCCGATGCGCCACCGCATCGACCCGACC
CATACCGCACGGGTCTTCTTGGAGCAGGTCCACCAGACAACCTTGGCGGCCCTCAGCTACCAG
GAGCACCCTTTTGACGAAATGGTGGCGACGCTCGGGTTCGCCGCCGATCCGGCTCGCAACCCG
ATCTTCGACACGATGTTCTTGCTGCAGAACATGGCCATGGGTGCAACCACCATTCCCGGTCTG
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CGGCTCTCGCCTCACGACACTTTTCACCGCAAGGCATTGTGCGACCTGATGCTACAGGCGACC
GAGTATGACTGCCACCTGGAGCTGGTGCTCGAGTTCGCCACCGACCTGTTCCGGCTGGAAACC
GCGCAAGTCTTGCTCGACCGCTACCGCCAAGTCTTGGAGTGGCTGTTGGCGTACCCCCATGAA
TCGATAGACGATTTGACGCTCGCCGGCCACTTTCGCGAAGTCGAAGTGACGATGTCGGACGAG
GGCGACTTTGATTTCTCAGATTTCGAACCCCGCAACGTGAGAAACCTATGGCGCGCC

(2) peptide sequence

Seqg ID No 58 (>pEPOcosé_ORFS.pep)
MKLNVVANRLFDPESPERTEPAKSLLLAVTKVLPQEVPNVRTRAISVDLDRSFDAAAPAWAAS
LLVECGAPVEETVVTYHGAARWLRRFDRVAVNGLGPFHPDQPAPLLRERGVYLITGGLGGVAG
QLARYLARACRARLVLTARRPLPERDQWDRESAVLSWDDKTRQRIELVRELERLGAEVLVVAA
DVADEAAMAQAIEASLARFDALDGLIHGAGIVRVASGRTPIGSMTRAMCEEQLRPKMLGLDVV
DRLLRDRRLDFRIAISSLAPILGGLGHVAYAAANLYMDAFATRAAAGNAPWIALNLAEWEYEG
PATYDERVGRSLKQLELTNEEGIRVFQTVLALAARGPLQQIIISTGDLQARLDKWIHIKSLHR
RPGPVQLSRRTAAPQGGFGSERAAFEAAFADAWCDFFGVEEVDPNKNFFDLGASSLDFIHLVS
RFSKAIEQHVPLEALLEHSTLHDLAAHLAGDANTDASDEARIRQRLQGAKSGDIAIIGMAGRF
PLAPDLDTYWRNLVGGIDAVSFFSAEELRAAGVTAAEIHHTNYVPAKGRCADQDLFDAAFFEY
TASDAELMDPQNRVLHEVVWHALEDACFDFNGDHGQVGLFAGASPNLWWQFVASFSEAAKTQG
MFTTTLLNDKDSIATQISYKLGLKGPAVTLFTGCSTSLVAVDAACRSIWSGQSDMAVAGAVSL
TLPDKAGYIYEKGMLFSADGHCRAFDANATGMVFGDGAGAIVLKPLDAALRDGDPIHAVIKGC
ATNNDGDRKAGYTSVSAQGQAEVIRSAQILADVAPESISYVEAHGTGTKLGDSIEIKALKQAF
ASDKNGFCGIGSVKTNLGHLMAAAGMAGLIKTVLAMKHRQLPPSLHCDEVNPDLELERSPFYI
NTRLRDWVAPGGPLRAGVSSFGIGGTNAHVILEEPPTRESGTRMRHWKLLMLSAASEAALDRQ
ADNLADYLERHPEAHLSDVAYSLQTGRRVLAWRRTVLCEYREDAVTSLRERQAKRVQTSRVRW
DHKDVVFMFPGQGAQYLNMGRDLYVMEPVFREVMDRCFELLA#LWSEHPRQILYPEGGVSTLL
HRTDYTQPIVFCFEYALAHLLLSWGLXPAATIGYSFGEYVSACLAGVFSLEDAIRLVTERGRL
MAALPAGAMLSVPVPECELLRLLDGFHAQSAAHLALAVDNGASCIVAGEQAAISAFESMLRKK
RLLTMRVAVSHAAHSQVMTGATDALRSILRKIPLSAPTIPFISCVIGTWITAQQATDREYWVN
HMCGTVRFAAG;TELGQNREAVFLEVGPGRDLTLLAHRILADSAAVFELVKAPDGGDDDGFLL
LDRLAKLWRLGISIDWAGFYADERRRKLSLPGYPFERRRFWIEGNPLEIAAGRPNVQGPLVKA
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SDIGAWFYVPQWRRSVLAEPGTTAAGAAVTAEQARVVTELRAGCASAGLGSGACGLNGGAPSE
RPKESVAPAGSTSAAAQTGADCPTPTGEPAAVPKDGAEPRPTWLIFADAGGLAESFAKRVQAR
GEKLYLVASGSRFERLAETRFRLDPGAKSDHRLLFKALDEADILPTHLLDFRSLDCGGPDADP
MDQAGFFGLLHLVQAMAEAGYSHPIRLLIVSCGVYDVTGAEPLQPARATMIGPALCI PQQYPH
LETSHVDLGVVHADELHAARQLDSLLAECLSATAERQLALRGRHRWLLDYEPVRLPPLDPGRL
PWRQRGVYLITGGLGGIGRILAEHLARTTSARLVLIGRETLPDRDDWDAWLNRPQPVDATHER
LLHKIRAIRDLEALGAEVLVLAADVANEAAMREAYDRAESHFGTIHGVIHGAGLMDAQSFSLI
DALDHDLCARQFEAKIRGVCVLDRVLADRTLDFCLLMSS ISTVLGGLGYFGYAAANAFLDAFA
QARSRDAAFPWLSVAWSDWKYWTERXMDNEVGAVIDSLSMEPAEGFEAVTRVLAWGKAPHIAN
SPGDLGRRRDQWVKLASLKSAHSSZPEPARHGRPALSSEWVAPRNVVEEKLVAIFEQVFGTAA
LGIEDNFFELRGDSLKAVMTAARIGXELNVEVPLPTFFQMPTVAGLAQFVTQAKRSGRETIRR
TAPRPHYPLSAAQGRHYLHYRMDPECTAYNDPFANLIEGPLDVDRVERILHTLILRHDCFRTS
FHFREGBPVQVIHDRVDFNLARITCAPEDLPERMRDFIRSFDLER#PAMRAGLFVTGPERHVL
LIDFHHIITDGVSFENFVGEFAALVYRGEILPELELEYKDFAVWQHENRGRRANSDQARYWTEQ
LANAPGPIELTTDFPRPSRRSFRGDRVRTVLDAELVARLKEHAARLGITLYSLLLGGFSLLQH
KLSDSHDIVIGSPVAGRTRSELQDLLGAFVNTLPMRHRIDPTHTARVFLEQVHQTTLAALSYQ
EHPFDEMVATLGFAADPARNPIFDTMFLLQNMAMGATTIPGLRLSPEDTFHRKALCDLMLQAT
EYDCHLELVLEFATDLFRLETAQVLLDRYRQVLEWLLAYPHESIDDLTLAGHFREVEVTMSDE
GDFDFSDFEPRNVRNLWRA

PEPOcos6_ORF1l0 sequences:

(1) nucleotide sequence

Seq ID No 59 (>pEPOcosé_ORF10.seq)
ATGGCGCGCCTGAGCCGCACAGATCTCCAACTCGCCATTCACCAGCGCACCGTGGAGCGCGAA
TATTGGCGCGCTCTGTTCGAGCGCCATCCGCAACGGTCCAGTTTGCCGGGGGTGCTCACCGCC
CCGATCGGCGACGAGTCGACCCGCGAGACCTTGTCATTCGTCCTCGACGAAGATCCCCTTCGG
CTGAGTAATCGTTCGCCGCAACCCLTGCTCACGGTGTTGGCGGCTGGCCTCGCGGCTTTCCTC
CACCGCTGCGACGGCGCTGAGCECTTCACCCTGGGGTTGGCCCTACCGCGCCAAGCCGATGAC
CATCACCCGATCCTCAACAGCTTGATCGCGCTGGGGGTCGCGGTCGACTCGAGTACGACCTTC
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CGCGATCTGCTCTATGCGCTTCGATCCGAATACCACGAGGCGATGCGCCACGCCAACTTTCCG
CTGGCGACCTGGTGGCGCGGCCTACCCGGCGGAACGGCGCCCTTCGACGTCGCCCTCAGCCTG
GACCCCTTCACAGACGGCGATTCGCTGGAAGACCACGCGATCGGCGCGTTGTTCCGGTTCGCA
TTGGAGGGTGAGCGCCTCACCTGCCGATTGCGATTCGACCCTGCGCGCTATGACCGTCCCGCG
ATCGAARACCTCGCCGATCGTTTCGCCCGCTTCCTCACGCGCCTGTGCCGGGACGCCTCCACT
GTCATCCAGGCGCTGGACCTTTCGCTGCCAAGCGATGAATCGGTGTGGCGCGTCACTGAAGGC
GTGCGGCGCGGCTATTCGCAAGACCTGACGCTAGACCGCGCGTTCCGCCGCCAGGCCGCGCAA
ACGCCCGATCAGCCGGCGATCACGTTGAACGGGGACGTCCAGAGCTACGCCGAGGTCGACCGC
CGCAGCGACGCGCTGGCCCGCCACCTCCGTCGCCACGGCGTCGGTCCGGAAACGATTGTGGCC
GTCAACGCCCGGCGCGGGCCTAATCAGCTGACGGCCCTGCTCGCGGTCCATAAGGCCGGCGGC
GCCTACCTGCCGATCGATGCCGAGGAGCCGGCTGCCCGCCAGCAATTCAAGGTGCGCGACAGT
GGGGCGCGGTTGGCACTGGAGCCGTCGCCGGACCAGGCGCTGACCGTCACCGACCTGCCCCGE
CTCTTCCTGGACGATGCCTCGCTCTTCGCTGACGGCGGGCTCGATGTGCCGCGCGGCGCCGAC
TCGCTCAATCCGGCCTATGTGATGTACACGTCCGGCTCGACCGGACAGCCCAAGGGTGTGETG
GTTCCCCACCGCGGCGTGGTCAATCOTTTGAATTGGGGGCAGTCCCGTTTCCCGCTGGACGAA
CGCGACCGAATCCTCCAAAAGACGCCGCTGCTGTTCGACGTGTCGGTCTACGAGCTGTTCTGG
GGCGCATGGAGCGGGGCCACCCTGGACATCCTCGAGCCCGGCGCCGAGCGCGACCCCGACGCA
GTGGCCAGGGCCCTGGCCGAGCGCGCCATTACCGTATGCCATTTCGTGCCTTCGATGCTGCTC
GTCTACTTGGAAGTCATGCGGCGGCACCATGCGCCGCCCGTGCCGGACCGGCTCCGTTACGTS
TTCETCAGTGGCGAGGCCIUTCGAACCGGACCACCTCGCCGGGCTCCAGCAGATTGGTCGGCGT
CTCGGCCGCACGATTCCCCTCGTTAATCTGTATGGACCAACCGAGGCCTCGATCGAAGTCTCC
TGCTTCGCCTGTCCCGCCGACCATGTGCCGCGCCGGATCCCCATCGGGCAGCCGATCGACAAC
GTCGCACTGCACGTTCTCGACCGGCGCGGCCGTCGCCAGCCOCCCTATCTTCCTGGCGAGCTG
TTCCTGGCCGGCGACTGCCTGGCGCGCGGCTACCTCAACCGTCCCGACCTGACCGCGCTCCAC
TTCGTGCCCAATCCCTTCGGCAACGGCGAGCGCATGTACCACAGCGGCCACTTGGCGCTCGTG
CGCGGCGACGGCCAAGTGGCGTTTCTCGGCCGCCGTGACCACCAAATCAAAATCCGTGGTCAA
CGGGTCGAACTGGGCGAAATCGAGAGTCATTTGCGCGGGCTCGAAGGCATCGCCGCCGCCGTC
GTCCAGGCCGAGTCGCAGCACCATGAAACCCTGCTGCACGCCTACGTCGTCACCAACGACGCG
GGCCTCAATGCGGCCCGGCTGCGCGCCGCCCTCGCTCAACATCTGCCCGAGTACATGATTCCC
CAGCGCTTCTCGCGGCTGGCCGAGTTGCCGCTGCTGGCGGCAGGCAAGATCGACCGCGCCGCC
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CTCGCGCAACGTGCAACGCCGCTCGCCAGCGGCGCGCCCTTCGTGGAACCCAGCGGGCCCACC
CAGCAGCGTATCGCAGAACTGTGGCGCCAGGTCTTAGCGGTCGCCGAAGTCCGCCCCGACCAT
CCCTTCTTCAGCATCGGCGGCAACTCGCTCAATGTGCTCAAGCTCAGCGCCGCGCTGAGCGAC
GCCTTCGCGCGTGACATTCCCATGCCGGCCCTGTTCCAATACGACACCATCGCCGCCCAGGLC
TCCTGGCTCGACGGGCAGGTTGACGAACGGGCCCAATCCGCCGCGCTCGACCGGCAGGCCCCC
GAGGCGGCGCTGACCCTTCAAGAGACCGTGGCCATTTTTGAGGGATTCGATGACGAACCA

{2) peptide sequence

Seq ID No 60 (>pEPOcos6_ORF10.pep)
MARLSRTDLQLAIHQRTVEREYWRALFERHPQRSSLPGVLTAPIGDESTRETLSFVLDEDPLR
LSNRSPQRLLTVLAAGLAAFLHRCDGAERFTLGLALPRQADDHHPILNSLIALGVAVDSSTTF
RDLLYALRSEYHEAMRHANFPLATWWRGLPGGTAPFDVALSLDPFTDGDSLEDHAIGALFRFA
LEGERLTCRLRFDPARYDRPAIENLADRFARFLTRLCRDASTVIQALDLSLPSDESVWRVTEG
VRRGYSQDLTLDRAFRRQAAQTPDQPAITLNGDVQSYAEVDRRSDALARHLRRHGVGPETIVA
VNARRGPNQLTALLAVHKAGGAYLPIDAEEPAARQQFKVRDSGARLALEPSPDQALTVTDLPR
LFLDDASLFADGGLDVPRGADSLNPAYVMYTSGSTGQPKGVVVPHRGVVNRLNWGQSRFPLDE
RDRILQKTPLLFDVSVYELFWGAWSGATLDILEPGAERDPDAVARALAERAITVCHFVPSMLL
VYLEVMRRHHAPPVPDRLRYVFVSGEALEPDHLAGLQQIGRRLGRTIPLVNLYGPTEASIEVS
CFACPADHVPRRIPIGQPIDNVALHVLDRRGRRQPPYLPGELFLAGDCLARGYLNRPDLTALH
FVPNPFGNGERMYHSGDLALVRGDGQVAFLGRRDHQIKIRGQRVELGEIESHLRGLEGIAAAV
VQAESQHHETLLHAYVVTNDAGLNAARLRAALAQHLPEYMIPQRFSRLAELPLLAAGKIDRAA
LAQRATPLASGAPFVEPSGPTQQRIAELWRQVLAVAEVGAEDPFFSIGGNSLNVLKLSAALSD
AFARDIPMPALFQYDTIAAQASWLDGQVDERAQSAALDRQAAEAALTLQETVAIFEGFDDEP



10

15

20

25

30

35

45

55

15

20

25

30

WO 00122139 ) PCT/US99/23535

126

PEPOcosé_ORFll sequences:

(1) nucleotide sequence

Seq ID No 61 (>pEPOcosé_ORF11l.seq)
ATGACGAACCATGACCATCACGAGEAGAGCAGCGGCCTGGAGATCGCCGTCATCAGCATGGCC
TGCCGATTCCCGGGTGCTATGGCCTGCCGATTCCCGGGTGCTGCCGATTGCGACGCATTCTGG
GAAAACCTGATCAACGGGACCTCCTCGATCACCCATTTCAGCGACGACGAGCTGATCGCGGCC
GGCGTTGACGCGCGCGACCTGACGCCGCAGTACGTGCGCGCGGCCGGCCAGATCGATGACGCC
GAACGGTTCGACGCGGCCTTCTTTGGGTACTCCCAGCGTGAGGCCGAGCTGATGGACCCCCAG
TTCCGCCTGCTCCATGAATGCGCCTGGTCCTGTCTGGAACAGGCCGGCATCGATCCGCGCGTC
GAAGCCGCGCCGATCGGGCTGTAT:CCGGCGCAGCCGACAACACCTACTGGAACGCGCTCTCG
TCGCTCGACCGGGGCTCGGCCGAATCGGAGCAATTCGCCGCCGAACAACTTTGCAACCGCGAT
TTTCTGTGCACGCTGGTCGCCGCCGCGCTCAACCTGAAAGGCCCCGCGGTGGTGGTTCAAAGL
GCCTGTTCGACCTCGCTGTTGGCGGTCCACTCGGCCTGTCGTGCGCTCCTGACCGGCGAATGC
CGAGTGGCCTTGGCCGGTGGGGTGGCGCTGCGCTTCCCACGCCCSAGCGGTTATCGCTACGAA
CCTGGCATGATCTTCTCGCCCGACGGGGTGTGCCGGCCGTTCGACGCGGGCGCTAACGGGACG
GTGCCCGGCGAAGGCGCGGEGCTGGTAGCGTTGAAGACGCTGAAACGTGCCCTCCAGGACGGE
GACACGATCCACGCCGTGATTCGCGCGACCGCGGCAAACAACGATGGTGCCCGCAAGACCGGG
TTCACCGCGCCCAGCGCCCACGGCCAAGCCGAAGTCATTCGCACGGCGCTGCGCCTGGCCCGG
GTGCCGGCCGAATCGATCGACTACGTCGAGGCCCACGGAACCGGTACGCCGCTAGGCGACCCG
ATCGAGGTAGCCGGCTTGGTGGAGSECCTTCGCCAGCGAGAAGCGCGGCTATTGCCGGCTGGGC
TCGGTCAAATCCAACCTTGGTCATCTGGACACTGCTGCCGGCATCGCCGGCCTGATCAAGACC
GTGCTGGCGCTCGAGCACGCGCACATCCCCAAGTCCTGCCACGTCGCCACGCCCAACCCCGCG
GCGCGCCTACACAAGACGCCTTTCCGCATTGCCGCCGACGGGATGGCCTGGCCGCGGCGTATG
GCGACGCCGCGGCGGGCGGCGETGAGTTCGTTCGGCATCGGCGGCACCAACGTCCACGCGATT
TTGGAGGAGGCGCCGCCCCGCGLGTCCGACCTGGCGGACGGGCGCAGTCAGGTGTTCGTCTTC
TCCGCCAAGGACGAGGCGGCGCTGEACCGTGCCCTTGCCAACTATGGTGCGGCCTTGGAGAAG
CGCGGCGACCTCGCGGCGGGCGCEETGGCCTGGACGCTCCAAAACGGCCGGGCCGCATTCGAA
TGGCGAGCCAGCGCGGTGGCATCCGACCTCGACGAATTGGCGGGCGCATTGCGCGGCGAGCGG
CCCGGCGCCGTCAAGAAAAACCGAATGGCGCGCCGAGGATAAGCCGGTGGCGTTCTTATGTTCG
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GGGCAGGGGAGCCAGTACCGTGGCATGGGCCACGACCTGTACCGCGAAGAGCCGCGTTTCCGG
CACCACCTCGACGCCTGCCTCGCCATCCTCGCCGAACACAAGCCCGAGATCGACTGGCTGGCG
TTGCTGGGCTACCGCGACGAGGACGAGCCAACCGACCAGATCGGGACGTCCTCGCAGGGCCCG
AGCCGGTCAGCCGCATCGAACCCAGCGGAGCTCCTCGACAGCACCGAATTCGCCCAACCTTTG
CTTTTCTCCATGTCCTACGCGCTCGGTCGGCTGTGGCTCGACTGGGGCGTGCGACCCACGGCG
ATGATCGGGCACAGCCTGGGCGAGTACAGTGCTGCATGTATTGCAGATTTCTATGCACTCGAT
CAGGTGCTGCCCTTCATTCTGACCCGCGGTCGAGTCATGGCGCAATTGCGGCGCGGCTCGATG
TTGGCCGTCAGCGGTGACAGCGTTCTGATGCGCGAGCTGATCGCCGATGCGCTCGATTTGGCG
GCGATCAACGGCGCTGACCAATTTGTCTGGAGCGGGCCGAGCGAGGCTGTCCAAGCCGCGGGG
GTCCGACTGCGCGGCGCCGGCCTGCGTGCCACCGAGCTGAACACCTCACACGCGTTCCATTCA
GCCATGATGGATCCCATTCTGGAGGAGCTAACGGTTGCCGGTTCGCGACTTCAGGTCGGTGTC
GGGACGATTCCGGTCGTTTCATGCSTTACCGGAACCTGGTTGACGGCGAAGCAGCTGGCCGAT
CCGCGCTACCACGCGCGTCACGCGCGCGAACCGGTGCGGTTCGCGGCGGGCCTAGCGACGCTG
ACAGGGGAGGAGCCGCCGCTGATGCTCGAAGTGGGGCCGGGCTCGACCCTGGCGGCTTTGGCC
CGCGAGCATTCGAATGCCCGCCTCCCGGTCGTCACCAGCCTGCGCCACGCTCGCCAGGCGACG
CCCGATCGCCAATACCTGCTCGAAACGCTCGGCTGCCT TTGGCGACACGGGGTTTCCGTCGAT
TGGGGGGCCCATGCCGGACGTTCGCGACGCTTGGTTTCGCTGCCCGGCTATCCCTTTTCCGGE
GCGGTGCGCCGCTTAGCCGGCGACCCCCTCCGCCTGCTGGCCGGAGCCCGCGCCGTCGCCGEC
CCGTCGGGAACGCGCCAACTCAGCGCCGACGCGCGCGACCTCCCGAACACTCCGGAGCCGACA
TCCGGCGCCGTGTCGGCGATCAAAGCGCCAATCGCCGCCGCCGATCCCGGCCTCTATCGCCTC
TCCTGGCGCCAGGCCGGAACGGCGCCGCTCGGTCCGCCCGATCTCGGTCCGCCCCGCGACTGG
ATCGTCTTCGCCTCTGATTCTCACCTGCTCCAGGCGCTCAGGGCCAATCTCGGGACGCGCGCT
CAGCGGGTGACGCTGGTGACGCCGGGCCAGGAGTACGCAGCCGAGCCGTCCGGGTTTCGGCTG
CGGCCGGACCAGATCGACGATTACéGCGCCCTGTGGGCGGACTTGGCGCAAACCGGTATTGTG
CCACGATACATCGCGTTCCTCGCCCCGTTCATGTACCGGGCGCGCATGGCGGGCGATGCCTCG

- ACCCTGGACGAAGTGCGCGAGGGCGGCTTCCTGCCCCTGACCCGCTTGATCCAGACTCGCCCG

CCAGGCGGACCGAGCGGACTTCTAAGCCTCACGATCGTCACCCCGGCCGCCCTGGCGCTGGGT
GACGAAGCGACGCCCCCGGAATGGGCAATCCTGCACGGGATGGTCGCCGGCTTAAGCCGCGAT
TATCCCGAATGGCGCTTCGTCTCGATCGACGGCGGCGACCCATCCCCGCATCGGTGCGAAGGT
CTGGCCCGCTTGATCGCGCTTCATGCGGTCGACGAGGCTGGCCCGACCCGCTTGGCGCTGCGE
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GGCCTTCACGCTTGGGTTCCACAGTGCGAGCACGTTCAGCCGGCCACCATCCCTGGGGCGGGT
ATGTGGCGCGAGGGTGGTGTGTACATGATAACGGGCGGATTCGGCGGGATCGGTCTGGCGCTG‘
GCCCGCGCCCTGGCTCGAGAAGCTCGCGCCAAGCTGATCCTGGTCGGCCGARACCTGCCCACC
GCGCCGATCGATCTCGAGGCTTGGGACGCGCCGCCGTTCGATTCTCACCGCCGACGTCGCCGAL
GAAGAGGCCATGCGCCGCGTCTTCGATGCCGCGCACGCCCGGTTCGGCGCCATCGACGGCATT
CTTCACGCGGCCGGTGTCCCCGGTGGCAGCCTGTTCGCCAACCAATCGGACGCGGCCTTCGAA
GACGTGCTGCACGCCAAGGTTCGCGGTACCCTCGTGCTGCAAGGCCTGAGGGCAATCGATGCG
CCGCTGTTGCTGATGTCCTCGCTGGACGCCTGGCTTCCCGGTCCCGGTCAGACCGCCTATGCC
GCCGCCAACGCCTTCCTCGACGCCTTCGCCAGTCTGCGCCGGCGAGAGGGAGAGCCGGTGTAC
AGCGTTGGCTGGGACAGTTGGTGCGAGGTGGGCATGGCTGCTCGGGTCGCTGCCCGATCGGCC
GACGAACGCGGCCGCCTGGCGCGCGAGGGGATCACCCCTCGCCAGGGTTGGCAGGCTTTGAGC
CGGGCGCTCGCCCTCGACCCCCCCCACCTGATGATCTCGCGCACCGACCTGACCTCGCGCTGG
CACAGTCGATCCAGCCCTACGCCGGTCGCCTCGAGCGAACCCGAGGTGGCGCTGCCGCGCTGG
ACCGCATCCGCCTGCCAAGCCGTCATCGAGCGTGTTTGGTGCGAGCACTTCGCCACCGCCGCC
GTGCCTCCCGATGGCAACTTTTTCGAGCTCGGCGCCAGTTCCTTCGACATCGTCCAGCTCAGC
GCTCGACTTCAACAACAGTTCGGCCGAGATGTCAGCCACACCGTGCTCTACAGTCATCCCACC
GTCGCCTTGCTGGCCGGCTACTTCGCCAATGACCCGACGCCGTCCGGTGCTGCTGCCGACGAA
CGCGACGAAGCGGTGCGTCGCGGCCGCGACCTCTTGAAGAGCCGCCGGCGAGGAGTA

(2) peptide sequence

Seg ID No 62 (>pEPOcosé_ORF11.pep)
MTNHDHHEESSGLEIAVISMACRFPGAADCDAFWENLINGTSSITHFSDDELIAAGVDARDLT
PQYVRAAGQIDDAERFDAAFFGYSQREAELMDPQFRLLHECAWSCLEQAGIDPRVEAAPIGLY
AGAADNTYWNALSSLDRGSAESEQFAAEQLCNRDFLCTLVAAALNLKGPAVVVQSACSTSLLA
VHSACRALLTGECRVALAGGVALRFPRPSGYRYEPGMIFSPDGVCRPFDAGANGTVPGEGAGL
VALKTLKRALQDGDTIHAVIRATAANNDGARKTGFTAPSAHGQAEVIRTALRLARVPAESIDY
VEAHGTGTPLGDPIEVAGLVEAFASEKRGYCRLGSVKSNLGHLDTAAGIAGLIKTVLALEHAH
I PXSCHVATPNPAARLHKTPFRIAADGMAWPRRMATPRRAAVSSFGIGGTNVHAILEEAPPRA
PELADGRSQVFVFSAKDEAALDRALANYGAALEKRGDLAAGAVAWTLONGRAAFEWRASAVAS
DLDELAGALRGERPGAVKKNRMAREDKPVAFLCSGQGSQYRGMGHDLYREEPRFRHHLDACLA
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ILAEHKPEIDWLALLGYRDEDEPTDQIGTSSQGPSRSAASNPAELLDSTEFAQPLLFSMSYAL
GRLWLDWGVRPTAMIGHSLGEYSAACIADFYALDQVLPFILTRGRVMAQLRRGSMLAVSGDSV
LMRELIADALDLAATINGADQFVWSGPSEAVQAAGVRLRGAGLRATELNTSHAFHSAMMDPILE
ELTVAGSRLQVGVGTIPVVSCVTGTWLTAXQLADPRYHARHAREPVRFAAGLATLTGEEPFLM
LEVGPGSTLAALAREHSNARLPVVTSLRHARQATPDRQYLLETLGCLWRHGVSVDWGAHAGRS
RRLVSLPGYPFSGAVRRLAGDPLRLLAGARAVAAPSGTRQLSADARDLPNTPEPTSGAVSAIK
APIAAADPGLYRLSWRQAGTAPLGPPDLGPPRDWIVFASDSHLLQALRANLGTRAQRVTLVTP
GQEYAAEPSGFRLRPDQIDDYRALWADLAQTGIVPRYIAFLAPFMYRARMAGDASTLDEVREG
GFLPLTRLIQTRPPGGPSGLLSLTIVTPAALALGDEATRPEWAILHGMVAGLSRDYPEWRFVS
IDGGDPSPHRCEGLARLIALHAVDEAGPTRLALRGLHAWVPQCEHVQPATI PGAGMWREGGVY
MITGGFGGIGLALARALAREARAKLILVGRNLPTAPIDLEAWDAFPLILTADVADEEAMRRVFE
DAAHARFGAIDGILHAAGVPGGSLFANQSDAAFEDVLHAKVRGTLVLQGLRAIDAPLLLMSSL
DAWLPGPGQTAYAAANAFLDAFASLRRREGEPVYSVGWDSWCEVGMAARVAARSADERGRLAR
EGISPRQGWQALSRALALDPPHLMISRTDLTSRWHSRSSPTPVASSEPEVALPRWTASACQAV
IERVWCEHFATAAVPPDGNFFELGASSFDIVQLSARLQQQFGRDVSHTVLYSHPTVALLAGYF
ANDPTPSGAAADERDEAVRRGRDLLXSRRRGV

pPEPOcos6é ORFl2 sequences:

(1) nucleotide sequence

Seq 1D No 63 (>pEPOcosé_ORF12.seq)
ATGACCGTGGAGCACGAAACCGGATTCGAAATCGCCGTCATCGGGCTGGCTTGCCGCGTTCCC
GGCGCTGCCGACGTGGCCGCCTTCTGGCGCAACCTGCTCCGAGGCCAAGGAGAGCGTGCGCTTC
TTCGAGGACCACGAGCTGCGGGCCGCCGGCGTGCCCGAGGAGATCTTGCGCCTGCCCAACTAC
GTGAAGGCCAAGCCACTGCTCGCTGATGGCGAAGCTTTCGACGCGGACTTCTTCGGGTTCCAT
CCGCGCGAGGCCGCCTACCTGGACCCGCAAGTTCGGCTCCTGCACGAATGTTGTTGGACCGTGC
CTGGAGGATGCCGGCTACGATCCCGCGCAGTACGCCTACCCGATCGGGTTGTTCGCGGGCGTC
TCCAGCAATCTCTCGTTCCTGTTCGACCGCATCGATCCGCGCGACTCCCCCCTGCAGAAGCGC
TATGTGGCCGAGCTGAACGCGGCCTCCTTCGCCACCCAGATCGCCTACCGGCTCGATCTGAAG
GGGCCGGCCATTTCGATTCAAACCGCCTGTTCGACGTCACTGGTGGCGATTCACCTGGCGGCG
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CAAAGCCTGATCGGCGGCGAGTGC ZACATGGCCTTGGCCGGCGGAGCGACCTTGGAGGTCCCC
AAAAAGCCCGGCTATCTCTACCGCSAAGGCTACATCAACTCGCCGGACGGCCACTGCCGGGCC
TTCGACGCCGACGCGGCCGGCACCATCTTCGGCGACGGCGTCGGCATCGTCCTGCT&AAACGC
TACCGCGACGCCCTACGCGACGGCEATCACGTGTACGCAGTGATCAAAGGCTCGGCGATCAAC
AGTGACGGCCATCGCAAGGTGTCCTACACGGCGCCGGGCAAGAGCGG?CAAGTGGCGGTGATC
CGCGCTGCGCTGGCGGCGGCCCAGSTAGAGCCGCAAACCATTCGCTTCGTCGAGGCCCACGGG
ACCGGCACACTCGCCGGCGATCCGATCGAGGTAGAGGCGTTGACGGAGGTCTTTGCCGAAGCC
GGTCGCGGTACCTGCGCCCTGGGTTCGGTGAAGACCAACATCGGCCACTTGGATGTGGCG@CG
éGCGTGGCCGGTTTCATCAAGGCGGTCTTGGCGCTCGAGCGGCGCGTCCTCCCGCCCAGCCTT
CACTTCGTCCGGCCCAACCCGGCCATCGATTTCAACGGGCCCTTCTACGTTTGTCGCCARAATC
GAGCGGTTGACGGAGAACGGCCGGTTGCGGGCCGGGGTGAGTTCCTTTGGCATTGGCGGCACC
AATGCCCACGTGATTCTGGAGGARZCGCCGGCGCCGGAGGCGAGACTGCCGGCCGGGAGCCCG
CCAGGCGCGAGTCCGTTCCTGTTCZCGCTATCGGCCAAGACGCCGGATGCGCTGGCAGGCCGT
TGCCACGACCTTGCCGACCACCTGCGGGCGCACCCCGAGCTCCTCCTGGCCGATGTGGCCCTC
ACTCTGCAGATGGGGCGGGCGTCCTTCGCCTACCGCCATGTGGTCCAGGCTGCGACGGCGGAG
GAGCTGATTCGCGGTCTGGGAGCGTTCCGACAGGAGTCCATCCGCARGAGGCGGAATCGAGTA
CAATGGGTGTTGGCAGGCGAGGCEATGTCGCTTGACGCCGGTTTGCGGCTGTACGCCGATTGG
CCGGTCTATCGGGAGCGGGTCGACGTCTGTCTGGCGATCGTCGCCAAGCTGCGCCAAATCGAC
GGCCGGTCATTCCTACATGAGTGGATCGAGCGACCGCGCGAGGTTCCTGCCGAATGGTCGACG
GCGCTGGCGTTCATGTTCCACTGCSCGCTGGCGCAAGCCCTGAGCCAGGCCGGCCTGCACCCG
CAGCGCATGTGGAGCCGTGGGCTGGECGGACAGGTCGGCGTGGTTTTGGCCGAATCCCTGTCG
TTGGAACAAGCGCTGGCGCTGGTCTTGTGCCAGACACCGGTTCCCGGCGATGCCACACCTCAG
CGCGAACGCTTGGTTCGGACACTESAAGGCTGCCGGTTTCGTCCACCACGATTTTTGATTTCG
GCAGACAGCTCGGGTCGACCCCTGGACCTCGCCGAATTCGCTCATGTCGATTTTTGGTGCGGT
GGCCAAAGCGCCTCGCCCAATGAGSCGGAGCTGCGCTCATGGAGCGACGCCGCGCCCGAGCTG
GTGACCTTGGCGATCGGCCCATCCTTTCTCGAGGCCGCCTCCGGGACGGTGGGTCTGGCGATC
GACCCCAAGCGACCGATGACCTGT 3TTCAGCGCACGGTGGCCGCGTTGTGGGAATGGGGATGT
GACGTGCGCTGGGCTGCGTTCACCTCGTCGACCGGGCGTCGGGTTCCCCTGCCTACCTATCCC
TTCGTGCGGGTAATTCCCACGATCIGCGACCCCCTTCGCGGAGCAGGCGCGGAGGATGACTTG
ATTGCGGCGAGCGCTTCCGCGTCESCCGGATCGCCGCCCGAGCCGTCGGCAAACTCGGCAGCG
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GAACGCCCACGCGCCCAGTCAAGCATCGCCTCGGCAACCACACCGGCTCCGTCTCATACGTCG
GCCAGCGTGGCCGTGGCCACCATTCTCGAAACCGTCCGT@CCTATTTCGGGTTCGCCGCCGTG
CGTTCCACCGACGCCTTCTTCGAATTGGGCGCGTCCTCGCTGGATTTGGTCAACCTGGGCCAG
CTCCTTTCCGATCGTCTCGGCCGCGAGGTTCCGACCCTGCTCCTCTACGACCACCCAACACCG
GACCAGTTGGCGCTGGCCCTGACATCCGCGGCGCTCAGCGCAGAGGCGCCGCCCTTAAGGGGC
GGTCATCGCGCATCGACTTCCGGCACAGCCGCGAGCTCGGCCGCCTCCACCGCACCGACGTTC
CCGGGGGACGCTCACTCGCAGCCCAGCTTCGTTCGCGAGCAGGACATCGCCATCATCGGGATG
GCCTTCCGGGGACCGGGCGCCGACGACCTGGACGCGTTCTGGAACAACCTGGTCGAAGGGGTC
GAGTCGATCACCTTCTTCAGCGAGGACGAGCTGCTGGCGGCGGGCGTCCCCCGCGAACATCTG
GCCTCGACGCGCTACGTGCGGGCTAAGGGGGAACTGACTGGGATGATGGATTTCGAACCGGAA
TTTTTCGGTTATTCGGCGCGCGAGGCGGCGGTCATGGACCCGCAGTTCCGCGTGTTCCACGAA
TGCTCCTGGCACGCACTGGAGCACGGCGGCTACGATCCGACCCGATGCGCGGCATCGATTGGC
GTCTACGCCGGCGTGACCAACCACCTGCCTTGGCTGATGCGAACTTTGCCGCACCTGACCGAG
GAGGAGCAATTCGGCGCGCTGCTCCTCACCGACCGCGAGTTTTTCGCACCGCTGCTCTCCTAC
AAGGTCGGCCTGCGCGGACCCGCTATTTCGCTGCAAACCGCCTGTTCéACGTCGTTGGTGGCG
ATCGGCACGGCCTGTCGCGAATTGCGCGCGGGTGCCTGTCAGATGGCCCTAGCGGGCGGCGTG
ACGGCCAGCATCGAGCGCTGCGGCTACTTCCACCAAGAAGGCTACATCCTCTCGCCTGACGGC
CACACGCGCAGCTTCGACGCGGCGGCCGCCGGCACGGTCTTCGGCGACGGAGTCGGCATGGTG
CTCGCTGAAGCCGCTGGCCCAAGCCTTGGCCGACGGCGACACGATCCACGCGGTGATCAAGGGA
ATCGGCATCAACAACGACGGCGCGCGCAAGGTCGGCTTCACCGCACCTAGCCGGGCCGGTCAG
ACCGAGGCGATTCGGGCCGCGCTGCGCGACGCCGGGGTGGCGTCGAACCGCGTCAGCTACGTG
GAGGCGCATGGAACCGCGACCAGAATGGGCGACCCGATCGAGGTCGAGGCCTTGACCCAAGCC

- TTTCGCGCCGAAGCCGACGGTCCGCTTCCGCCCGGCTCCTGCCTACTCGGCTCGGTGAAGTCC

AATGTGGGCCACCTGAACGCCGCGGCCGGCGTGGCTGGTCTGGTAAAAACCGTGCTGGCGCTC
CAACACCGCCGCCTGCCGACCAGCCTGTTCTACCAGTCGCCCAATCCACACATCGACTTTGCG
GCCGAGTCCGTTCCGCGTGAACGGCCAGACTTCGGATTGGGTCGCGCCAGAGGGGACGCGGTTG

TCEGCCGGAGTGAGTTCGTTCGGTATCGGGGGAACCAACGCCCACCTGATCGTCGAGGAGGCG
CCGAAAGCGCTACCGACGACAGCGGCACCTCTGTCGACGGAGCCGAATGACCTCGACGCGGGC
GRCGCCGACGGGCTAGTGCTGCCGATCTCGGCCCGCACGCCGACCGCCCTGGCGCACATCGCG
ACCAACCTCGCCAATCACCTGGAACGACATCCGACCATCGCCCTGGCCGACGTCGCCCTGACC
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CTTCAGCTGGGCCGTCGCCAATGGCCCCATCGCCACAGCCTGATCTGCCGGAATCGAACGGAG
GCGATCAAGCTGCTGCGCGCCGTCGTCCACTCCGCGGAGGTGCCGCCAGCTCAGGCGCCGGTC
TCGGATGCGCCGCGCTGTGTTITTCTTTTTCCCGGCCAGGGCGCCCAATACCCGAGCATGGCC
CGCGACCTGGTTCGAAACTGTCCCGACTTCGCCCTGCACCfGGACCCCTGCCTCGACCAGTTG
GCCGAACTGCTTCCCCGAAGATCCGCGTTGCATCCTGTTCGGCGATGGCCCCGCCGATCGGCTC
GACCAGACGGCCTACACTCAGCCGCTGCTCTTCTCCGTGTCCTACGCCTTGGCGCGCTGGTTG
GGCGATTTCGGCATTCGCCCCGATGCGATGATCGGCCACAGCCTGGGCGAATACGTGGCGGCC
TGCTTGGCCGGGCTTTTCTCGCTGAGCGATGCCCTGCTGCTGGTGAGTGAACGCGGCCGCCTG
ATGGGCTCGGCCGCGCGCGGAGCGATGCTGGCCGTCCCCTTGCCCGAATGGGAACTGGAGGAA
CGCCTGGAGCTTCTGGCCGACGACCGAATCAGCATCGCGGCGGTCAACACCGCCGAGAGCTGTC
GTCATCGCGGGACCCAGCGACGCGATCCAGCGCTGCGCCCAGCGCTGGGCCGCGCAAGGCCTG
ACCTGTACGCCGCTGCGCACGTCCCACGCCTTCCACTCCGCGATGATGGAGCCGATTGTCGAA
CCCTTCGGCCATGTCTTGGCACGGGTCACCTTCGCGCCGCCGCGCGCGCGCTGGATCTCGAAC
CTCGACGGCAAGCCGATCGATTCCGCGGCGGTGATGCAGCCCGACTATTGGGTGCGCCACCTG
CGCCAACCGGTCCGCTTTCACGAGGGACTCAGTCACCTGTTGGCCGAGGACACCCATGCTTGG
GTCGAAGTGGGTCCCGGCCGAACCCTGTCCTCCTTCGTCCGCCGCCACCCGGCCTACCGTCAC
CAGCCAATCGTCAACCCCATGCGCCATGCAGTCGAGTCGACGGGCGACGTGCGCCGGTGGCGC
CAASCGCTGGGCGAACTATGGCGGGCCGGCATGCCGGTCGCCTGGGAGCGGCAGCGGCGCGGT
CGGCATGCCGGACGACGTGTGCCGCTGCCGGGCTACCCCTTCGAGCGGCGGCCCTTCGCGGCC
CGRAGACCGGTGGAGCTGGCGCAGCCCGCGCCCAAGGCGGAGCTGGTGAAAAACCCCGATCCC
GCGCGGTGGCTGTACCGCCGCGTCTGGCGCCCTGCCCAGGCTGCGGCCGGCGGACTGGCGGTG
CAGGCGACCGTTCTGGTCTTCGGCGACGGGTCCGAQCTGTGCCGCGCGGCGGTCGCTCAGGTG

CAGCGCCAGGGGCTGAAGTGCGTCTCGATCACCGCGGGCCGCCAATTCGCGCGGGAGAGCGAC

ATGZGCTTCACGCTTGACCCCGCTGATCCGCGCCAGCTCGACCAGCTCTTCGCGGCCCTCGAT
GGC?CAGGCTCGCGGCCGCGGTACGTCCTGCACCTGCTGACCCTGAACCCGCCCCCGGATGCC

. TCGSCGATCATCGCTCACAGCTACTACAGCCCGATGGCCTTGGCTCATGCCTTGGGCGCCCAC

GAGATCGCGCCTGTCTCGATCACCGTCGTCACCGCCGGGGTCGTCGCCGTCGCGGACGAAGCG
ATTCGCGAGCCGCTGCAGGCGCTGATCGTGGGCCCGTGCCTGGTCATCCCG&AGGAGTTTCCC
GGZ2TCAGCGTTCGGCTGCTGGACGTCAACGTCGACGATCCGGCACCGCGTCTGGCGGAGCGG
CTCSTGGCCGAGCTCTCGGGCACGGATCACATGGTGGCGCTGCGCCGCGGCGAGCGCCTAGTG
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GCCGATGTCGATCAAGTCGATGGCCTCGGTGTGGGGATCGCCAAGGTGCCCTTGCGCCGCGAG
GGCCACTACCTGATTCTCGGCGGCCTGGGCGATATCGGCTACCACTGTGCCCGCTATCTGGCC
CAAACCTACCGCGCCARGCTGACGCTGACCGCGCGTTCGTCACTCCCGCCGCGCGCGTCGTGG
GAGCGAATGCTGCGCGAGGGAAACCTGGATTCCCGGCAGCGCACGCGCATCGAGCGCGTGTTG
TCGCTAGAGGCGTGCGGGGCCGAAGTCCAGACGGCTGCGGTCGACTTGGGCGATCGCCATCGC
TTGGCCGATGTGTTCCECGAAGCACGGGGCCCATTCGGCGCCATCGCGGGCGTGATTCACTCG
GCGGGGATTCCGGGACACGTCCACTCGATCGACGAGCTGGTGCGCGTCCGCGACGAAGCCCAA
TTCACCGCGAAGGTTCGAGGGCTGCACCACCTGGCCGAGGTCGTCGATCCGCTGAACCTCGAC
TTTTGTCTGCTGTTCTCCTCGCTCTCGACCGTCCTCGGCGGGCTCGGCTACGGCGCCTATGCA
GCGGCCAACGCCTACATGGACAGCTTCGCCCGCCGCCACGATCGGCCGGACGAATGTCGTTGG
ATCGCGGTCAACTGGGACGCCTGGC TGTTCGAAGCCAAGACGTCGTCGGTCGGCGCCCAATTG
GCGCGCCTGGCGATCGTCCCCGAGGACGCTCCGGCCCTGTTCGCGCGGGTGCTAGAGCGACTT
CCGCAATCGTTCATCGTGTCCACCGCCGACCTTCGGGCCCGCATCGACACTTGGATCCGGGAC
AAGAACCGCGTCCCGCCCGCCGAGATCCGAGCGGTTCAACCGCGACCGGACCTGAGCCAGGLG
TACGCCCCGCCGATCGECCCGCTGGAGATTCARCTCTGCGGGCTGGTCTCCGCCTATTGCCGG
TTCGACCGGATCGGGCGGGACGATTCCTTCTTCGAAATCGGCCTCAGCTCGTTCGACTTGATC
CAGCTCAGCTCGCGCATTCACCGCATCACCGGCAAGGATCTCAATACGACCCAACTGTTCAGC
TACCCCACCGTGCGCGCCTTGGCGCTCTTCCTCGGCGGCGAACCGGAGGGGCTCGCGGCGGAG
GAGCCCGCCATGGAGAACCTGTGGCTGCAACGAAGCGATGCGACCCTCGATGAG

(2) peptide sequence

Seq ID No 64 (>pEPOcos6_ORF12.pep)
MTVEHETGFEIAVIGLACRVPGAADVAAFWRNLVEAKESVRFFEDHELRAAGV?EEILRLPNY
VKAKPLLADGEAFDADFFGFHPREAAYLDPQVRLLHECCWTALEDAGYDPAQYAYPIGLFAGV
SSNLSFLFDRIDPRDSPLQKRYVAELNAASFATQIAYRLDLKGPAISIQTACSTSLVAIHLAA
QSLIGGECHMALAGGATLEVPKKP@YLYREGYINSPDGHCRAFDADAAGTIFGDGVGIVLLKR
YRDALRDGDHVYAVIKGSAINSDGHRKVSYTAPGKSGQVAVIRAALAAAOVEPQTIRFVEAHG
TGTLAGDPIEVEALTEVFAEAGRGTCALGSVKTNIGHLDVAAGVAGFIKAVLALERRVLPPSL
HFVRPNPAIDFNGPFYVCRQIERLTENGRLRAGVSSFGIGGTNAHVILEEAPAPEARLPAGSP
PGASPFLFPLSAKTPDALAGRCHDLADHLRAHPELLLADVALTLQMGRASFAYRHVVQAATAE
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ELIRGLGAFRQESIRKRRNRVQWVLAGEAMSLDAGLRLYADWPVYRERVDVCLAIVAKLRQID
GRSFLYEWIERPREVPAEWSTALATMFHCALAQALSQAGLHPQRMWSRGLGGQVGVVLAESLS
LECALALVLCQTPVPGDATPQRER_VRTLEGCRFRPPRFLISADSSGRPLDLAEFAHVDFWCG
GQSASPNEAELRSWSDAAPELVTLAIGPSFLEAASGTVGLAIDPKRPMTCVQRTVAALWEWGC
DVRWAAFTSSTGRRVPLPTYPFVRVIPTIGDPLRGAGAEDDLIAASASASAGSPPEPSANSAA
ERPRAQSSIASATTPAPSHTSASVAVATILETVRAYFGFAAVRSTDAFFELGASSLDLVNLGQ
LLSDRLGREVPTLLLYDHPTPDQLAZALTSAALSAEAPPLRGGHRASTSGTAASSAASTAPTF
PGDAHSQPSFVREQDIAIIGMAFRE?GADDLDAFWNNLVEGVESITFFSEDELLAAGVPREHL
ASTRYVRAKGELTGMMDFEPEFFCGYSAREAAVMDPQFRVFHECSWHALEHGGYDPTRCAASIG
VYAGVTNHLPWLMRTLPHLTEEEG TGALLLTDREFFAPLLSYKVGLRGPAISLQTACSTSLVA
IGTACRELRAGACQMALAGGVTAS I ERCGYFHQEGY ILSPDGHTRS FDAAAAGTVFGDGVGMV
LLKPLAQALADGDTIHAVIKGIGINNDGARKVGFTAPSRAGQTEAIRAALRDAGVASNRVSYV
EAHGTATRMGDPIEVEALTQAFRAZADGPLPPGSCLLGSVKSNVGHLNAAAGVAGLVKTVLAL
QHRRLPTSLFYQSPNPHIDFAASP?RVNGQTSDWVAPEGTRLLAGVSSFGIGGTNAHLIVEEA
PKALPTTAAPLSTEPNDLDAGDADSLVLPISARTPTALAHIATNLANHLERHPTIALADVALT
LQLGRRQWPHRHSLICRNRTEAIK_LRAVVHSAEVPPAQAPVSDAPRCVFLFPGQGAQYPSMA
RDLVRNCPDFALHLDPCLDQLAEiLPEDPRCILFGDGPADRLDQTAYTQPLLFSVSYALARWL
GDFGIRPDAMIGHSLGEYVAACLAGLFSLSDALLLVSERGRLMGSAARGAMLAVPLPEWELEE
RLELLADDRISIAAVNTAESCVIZEPSEATERCAQRWAAQGLTCTPLRTSHAFHSAMMEPIVE
PFGEVLARVTFAPPRARWISNLDGX?IDSAAVMCPDYWVRHLRQPVRFHEGLSHLLAEDTHAW
VEVGPGRTLSSFVRRHPAYRHQP I VNPMRHAVESTGDVRRWRQALGELWRAGMPVAWERQRRG
RHAGRRVPLPGYPFERRPFAARREVELAQPAPKAELVKNPDPARWLYRRVWRPAQAAAGGLAV
QATVLVFGDGSELCRAAVAQVQRQGLKCVSITAGﬁQFARESDMRFTLDPADPRQLDQLFAALD
GSGSRPRYVLHLLTLNPPPDASAI IAHSYYSPMALAHALGAHEIAPVSITVVTAGVVAVADEA
IRZPLQALIVGPCLVIPQEFPGLSVRLLDVNVDDPAPRLAERLVAELSGTDHMVALRGGERLV
ADVDQVDGLGVGIAKVPLRREGHY;ILGGLGDIGYHCARYLAQTYRAKLTLTARSSLPPRASW
ERMLREGNLDSRQRTRIERVLSLEACGAEVQTAAVDLGDRHRLADVFREARGRFGAIAGVIHS
AGT PGHVHSIDELVRVRDEAQFTAXVRGLHHLAEVVDPLNLDFCLLFSSLSTVLGGLGYGAYA
AANAYMDSFARRHDRPDECRWIAVNWDAWLFEAKTSSVGAELARLAIVPEDAPALFARVLERL
PGSFIVSTADLRARIDTWIRDKNZ Y PPAETRAVQPRPDLSQAYAPPIGPLEIQLCGLVSAYCR
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FDRIGRDDSFFEIGLSSFDLIQLSSRIHRITGKDLNTTQLFSYPTVRALALFLGGEPEGLAAE
EPAMENLWLQRSDATLDE

PEPOcosé_ORF1l3 sequences:

(1) nucleotide sequence
Seq ID No 65 (>pEPOcosé_ORF13.seq)
ATGAAATACGAAACCACCGGATTGGAATTGGCCGTCATCGGTCTCGCTTGCCGCTTTCCAGGC
TCACCCGATCCCGAACAGTTCTGGTCGAATCTGCGCGCAGGTCGCTCCGGAATCCGCCATTTC
AGCGATGCCGAGCTGAGCCACATCCCCGCATCCCTGCGTCACCATCCGCATTACGTCAAGGCC
AAAGGCGCGCTGGACCACGCCGATTTCGAACCAGCCTTCTTCGGCTACTCGCCCAAAGAGGCC
GAGGTGATSGACCCTCAATTCCGGCTGCTCCATGAGTGCTGCTGGGAGGCGCTGGAGTCAGGE
GGCTATGCGCCGAGCCAATTCGCGGGTCGGATCGGCTTGTTCGCGGCGGCGGCCTTCAACGAC
GGATGGATCGCCGGTACCCTCGACCGGCTGCGCACCGGCGTGGGTTTGAGCTCCCTGGARACC
GCGTTCTTGACCCTGCGCGATTACCTGACCACCCAGATCTCCTATCGGCTCGATCTGCGGGGC
CCCAGCCTGCTTGTCCAAACCGCCTGCTCGTCGTCGCTGGTGGCGGTCCAGCTCGCCCAGCAG
GCGECTGATCTCCGGCGAATGCGCCCTGGCCTTGGCTGGCGGCGTGTGCGCGACCGATCCGCTG
CATTCGGGATACCTCTATGAACCCGGCAACATCTACGCGCGCGACGGCGTCTGCCGACCGTTC
GACGAGGCAGGCCGCCGGTACGGTCTTCGGCGACGGGTGCGCCATGGTCCTGCTCAAGCGGCTG
AGCGACGCCCAGCGCGACGGCGATACGATCTGGGCGGTCATTCGCGGGGCGGGCGTGAACAAC
GACGGGCACCACAAGGTTGGCTACACGGCTCCTGGCACGAGGGGCCAGGTGGCTTTGCTTARA
AGTGTTTATCGCGCGAGCCGGGTCGACCCGGCGACGCTCGGCTACCTGGAGGCCCATGGCACC
GGCACCGCGCTCGGCGATCCAATCGAGGTCGAGGCGCTTACCCAGGCCTTCGCCAGCARACGT
CGCIGCACCTGCGGCTTGGGCTCGGTCAAGGGCAACCTGGGTCACCTCAACACGGCGGCCGGC
ATCGCTGGACTGATCAAGGTGGTGCTGGCGCTGAAACATCGCGAAGTGCCACCCACCCTCAAT
CTGCGCCGTCCCAATCCGAAAATCCGCTTCGACGAGACGCCGTTTTTCCCAGTCGTCGAGTTG
CCCTGGCCAAGCGGGACCGGCCCCTTGCGAGCCGGCGTGAGCTCCTTCGGCATCGGCGGT
ACGAACGCCCACGTCATCCTCGAGGAGGCACCGCCGACGGCCAARCCCGGCGCCACACGGCAGA
TT2CGACTGTTGCCGCTTTCGGCCAAGACACCGGCTGCGCTCGAAGCGAAGCGCCGCGATCTG
GCC3GCTTCCTCGAACGCCACCCGGAGACCTCCTTGGCCGACCTCGCCTTTACCCTGCAACGE
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GGCCGCGAGGTCTTCAGTCACCGCGCCTGCCTCGCCGTGGAGACCTTAACGTCCGCGCGCACG
CGGCTGAGCGGCGAGTCGTCGAGCACTTGCGTGGTGGGCCCCGCGCCCAGCGCCATATTTCTG
TTCCCTGGTCAAGGCAGCCAGCTCGCCGGGATGGGCCGCGGTCTGTATCACCATTTCGAGCCG
TTCCGCACGGCCGTCGATGCCTGTCTGCGCGAGCTGGAGCCAGGACTGCGGCAAGCGCTCAGC
GCCCATTTCGATCCGAATCGCGGCGCGGACCCACCCGATTCGACGACCTTCGTCCAACCCTTG
TTGTTCCTCGTCGAGTACGGGGTGACCGAGTGGCTACGCTGCTTGGGTGTGCGGCCAACAATG
GTGTTGGGTCACAGCTCTGGCGAGTATGCCGCAGCCTGCGTCGCGGGCGTTCTGTCGCCGTCC
GCGGCGGTCTCGCTGCTGGCCGAGCGCGAGCGGCTGCTGCGCGACCTGCCAGCCGGCGCCATG
CTCGGCGTCCCGCTGGCCGCCGAGGCGCTCGAGGCGATGTTGCCCGACGCTCTCGATCTGGCG
GCGATCAACGGCTGTCAGCTTTGCGCCGTGTCCGGGCCGGTCGCGGCGGTCCACGCCTTCAAG
GCCCAACTGGAAGCCGCCGGACATCACGCCCGCCTGTTGCACACCGATCGCGCCTTCCACTCG
CGGCTGGTAGCACCGGTGCTTGACCGGTTCCAGGCAGCCGTTCAACACGTGGAGCTGCGGCGG
CCGCRAAGTACCTTACCTCTCGACCGTCAGCGGGCGATTGGAGGCGGATGGGCCGGCGAACCCG
CACTACTGGGTGCGTCACCTGCGCGACACGGTGCGGTTTGGTCCAGCCCTGGAGGCGCTGCCG
CCGGTGCATTCCTTCGTGTGCATCGAGGTGGGACCAGGCTCGGCCTTGAGCACCATGGCGCGC
GAAACGTTGGGTTCCCAGGCGCGACTGATTTCGTTGCTGCCGCGGCCGCGAACGGGGCAAATC
GAGCCCGGTCCGGTATTCGAACGACTGGCGGCGCTTTGGCGCAGCGGGTTGACATTGGATTGG
TCTAAATTGACGGGCGGCGAAGAGGGTCATCGAATTCCCTTGCCAGTCTACCCGTTTCAGCGC
AGCCATCTGTCGAGCTCCCTGGCGGCGGGCCACACGCCTTCGTCGCGGCCTGCAGTCGAATCA
GGCGCCATCCTTGCCGAGCGATCCGCAGGGGARAACGCTGARACCCGGGATTGCCCGCTGCCA
ACCGCCACGCTCGAGCCCAAGGCGGTCGCTCCGGCCCCACTCGAGGCTACCGACGCCGCAGGT
ACTCGCGAGCGACTGGCCGAACTTTGGCGCGAGTTGCTAGGGTTGACCTCGATTGGGCCCGAC
GACCATTTCTTCGACCTGGGCGGCCACTCGCTGACCGCCACGCGGCTGCGCGCCCTGATTCAC
CAGCGGTTCGATGTCGATCTCGGGCTCGACGAAATCTTCGCTCATTCGCGTCTCTCCCAGCTG
GCC3CCCGTATCGAGGCGGCGGCCAAGAGCCGATTTTCCTCCATTCCCAGCGCGCCGGACCAG
GACSACTATCCCTTGTCATCCGCCCAGCAGCGGATTCACAGCATCGTCACGAGGGCCGAGGTC
GGCACTGCTTATAATTTTCCGATCGTCCTCGAGCTGCAGGGCGCTCTGGATCGAGTGCGATTC
GAGGCGACGTTCGCGGCATTGTTCCGGCGTCATGAGGGGTTCCGCACCCGCTTTGTGATGCGC
GATSGCGGGCCGCGCCAGCGCATTGTACCGGACGTGGCGTTTCGCCTGCCGCTCACCCAGGTC
GAGCCAGAGCAGGTTCCCGGGCGCATCGAGGCCTTCATCCGTCCCTTCGATTTGGAACGCGLG



10

15

20

25

30

35

45

55

10

15

30

WO 0022139 PCT/US99/23535

137

CCGCTGTTCCGCGCGGAGCTGTTGCAGTTGGCCGAGCAGCGCCATCTGCTACTTTTCGACATG
CACAACTTAATTGCCGACGGTATCTCGCTCAACCTGTTCGTCGCCGATTTCGCGGCCCTGTAC
CATGGTCGTCCGCTGGCGCCGCTGAAACTCCGCTATCGCGACTATGCCGTTTGGCAAGAGGCG
CGGCTGGCCTCCGATGACCTGCGCAGCCAGCGCGAATGGTGGCACCGGCGGCTTTCGCCGCCG
GTCGCCACGCTGGCGCTCCCTCCCGATTTCCCGCCGTCCGGCGGTGCGCCGCTACAAGGGCCGT
AATGTGGTGTTCCACCTGGACCGGGAGATCCGCGACCGCCTGGTGGCCCTGGCTCGAACCCAG
GGGGTCACCATGAACGTGATGATGCTGGCGCTCTGGGCTGCGCTGCTGCATCGCGAAACCGGC
CAATCGGAGCTGGTGGTCGGATCGCTGCTCGGCGGGCGGCCGCACAGCGAGCTGCATCCCGTG
ATCGGGCTCTTCACCAACTTTTTGCCCTTGCGGTTGGCGGTCGAGGGATCGACCCGCTTCGAT
CGCTTCCTTGCCGCTTGCCACCAGGTGTTTCTCGAAGCCTATCAGCGCCAGGACTATCCGTTC
CACTTGTTAGTCCAGGAACTCGTGCCSGTCAGGGACCCGTCGCGGTCGCCGCTGTTCCAGACC
TCGCTCGTCTACCACAACGAAATTGACGGCAAGACCAAGCTGGAATTGGAAGGGCTGAAAGTC
GAAGTGGTTCCCTTCGAAAAGGGTGTGGCGAGGCTGGATTTGAAGCTGGATGTGACACCTTTT
TCCGACCGACTCGAATGTGTTTTGCAATACGACTTGGATCTGTTCTGCGAGGAGACGATGCGC
GGCCTGATCGCGCGGTTCCAGGCGTTGGTGGCGGGGCTTGTCGCCGATCCGGCGCAATCGCTC
GCCGCCGCGAGCGTTTCCGGGAAGCGGGCGCTGCGCGCGGGCGTGGCCACGGCAAGCGAATCG
TCGCCGCAGTCACTGCCGCCGCAACCATCGACGGCGTACGCCACTCCCTCACCGCAGTCACCG
TCGCCGGTAGTCCTGACGGGACCCGCTGACCTGCCCGCGATCTTGGCGGCCTACGTGGGGCAG
AACCCCCATCCGTTCGCGATCCATCGGGGTCTCATTTTGGAGGCGCCGCTGGGGTTGCGAGCG
CTGCGGTCGGCGCTGGACGCAGTGCTCGGAGAACACACCCATTGGCGCAGCGTGCGTGCGGGC
GATCGCGCGCGGCGCGTGGATAAGTTGGAATTGACCAGCCTGGTGCGGCTCGACGACCTGCGC
GGGTTGGTCAATCCTCAGGCGAATGCCTTCACCCTGGCTTGGCGCGATCTGGCGATGCCGTTC
GGGGAGGGGCGTCCCCTGTGGCCACTCCGCCTGGCGTGGTCGGCTCCATCGCGCTGGTTGCTA
TTGCTGACGGTTCATCCATTGATCCGCCACAACGGCACGGTCGACCTCTTTCTGGCGGCACTC
GCCGATCACCTGCGCCGCGCGTCCCCTTTTCCCGTAGCACCGCTCGATGAGGCCGAGCTGGAG
GCGGAGCTGAAGTGGGGAGAGGAACGGGAGGGCCTCGGGCTGACCGCGATCGCGCCGGTCCTG
GGCCAATTGéGCGAAAGTCGGCTGAGTCCTGTGGCCCAGATGTGGCTGGACGAGGTCTGTCGC
CGCCACGACCTCACCCCGCTAGAGETCTTGGCGGCCCGGCTCCTCGATTGGACACGAAGCCAC
GGTCACGGGTCGATCGCTTTGTGGACGCCGCTGCCCGAGGACCATCCGCTTCGCGATGAAGGC
CGCTGCCTCCAGGTTCGCCTGCTGGAGGGGCCGCCGTCGCAGCGAGGAGCGGGCGATCCAAGC
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TGGCTCGAGCAAATCGCCTTGAGACGGGGTACCCCTGCAACGGAGGTCGTTTGCCCTACTCCG
ACCCAACGGGCAGCCATCGACCTCGCGCTGGCCTGGCTGCCGCAGCCGCCTCTTCACGGTTTG
GTCGGAACCGTTCAGCCGTGGCCGGAATCTCCATTGGTCTGTCCGTTTCCCCTCAATCTCGLG
TTCCGGCCAAGCCATCCAATTGCCTACGCGCTCARGCACGAGGCCACGCTCGCGGTCACGGCA
CGGGCGCGCGATCTGATGCGTTTCCTCGACGGCTTGGGCCCGGAAAGC

(2) peptide sequence

Seq ID No 66 (>pEPOcosé6_ORF13.pep)
MKYETTGLELAVIGLACRFPGSPDPEQFWSNLRAGRSGIRHFSDAELSHI PASLRHHPHYVKA
KGALDHADFEPAFFGYSPKEAEVMDPQFRLLHECCWEALESGGYAPSQFAGRIGLFAAAAFND
GwIAGTLDRLRTGVGLSSLETAFLTLRDYLTTQISYRLDLRGPSLLVQTACSSSLVAVQLAQQ
ALISGECALALAGGVCATDPLHSGYLYEPGNIYARDGVCRPFDEAGAGTVFGDGCGMVLLKRL
SDAQRDGDTIWAVIRGAGVNNDGHEKVGYTAPGTRGQVALLKSVYRASRVDPATLGYLEAHGT
GTALGDPIEVEALTQAFASKRRGTCGLGSVKGNLGHLNTAAGIAGLIKVVLALKHREVPPTLN
LRRPNPKIRFDETPFFPVVELQPWPSGTGPLRAGVSSFGIGGTNAHVILEEAPPTANPAPHGR
FRLLPLSAKTPAALEAKRRDLAGFLERHPETSLADLAFTLQRGREVFSHRACLAVETLTSART
RLSGESSSTCVVGPAPSAIFLFPGQGSQLAGMGRGLYHHFEPFRTAVDACLRELEPGLRQALS
AHFDPNRGADPPDSTTFVQPLLFLVEYGVTEWLRCLGVRPTMVLGHSSGEYAAACVAGVLSPS
AAVSLLAERERLLRDLPAGAMLGVPLAAEALEAMLPDALDLAAINGCQLCAVSGPVAAVHAFK
AQLEAAGHHARLLHTDRAFHSRLVAPVLDRFQAAVQHVELRRPQVPYLSTVSGRLEADGPANP
HYWVRHLRDTVRFGPALEALPPVDSFVCIEVGPGSALSTMARETLGSQARLISLLPRPRTGQI
EPGPVFERLAALWRSGLTLDWSKLTGGEEGHRIPLPVYPFQRSHLSSSLAAGHTPSSRPAVES
GAILAERSAGENAETRDCPLPTATLEPKAVAPAPLEATDAAGTRERLAELWRELLGLTSIGPD
DHFFDLGGHSLTATRLRALIHQRFDVDLGLDEIFAHSRLSQLAARIEAAAKSRFSSIPSAPDQ
DDYPLSSAQQRIHSIVTRAEVGTAYNFPIVLELQGALDRVRFEATFAALFRRHEGFRTRFVMR
DGGPRQRIVPDVAFRLPLTQVEPEQVPGRIEAFIRPFDLERAPLFRAELLQLAEQRHLLLFDM
HNLIADGISLNLFVADFAALYHGRPLAPLKLRYRDYAVWQEARLASDDLRSQREWWHRRLSPP
VATLALPPDFPRPAVRRYKGRNVVFELDREIRDRLVALARTQGVTMNVMMLALWAALLHRETG
QSELVVGSLLGGRPHSELHPVIGLFTNFLPLRLAVEGSTRFDRFLAACHQVFLEAYQRQDYPF
HLLVQELVPVRDPSRSPLFQTSLVYHNEIDGKTKLELEGLKVEVVPFEKGVARLDLKLDVTPF
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SDRLECVLQYDLDLFCEETMRGLIARFQALVAGLVADPAQSLAAASVSGKRALRAGVATASES
SPQSLPPQPSTAYATPSPQSPSPVVLTGPADLPAILAAYVGQNPHPFAIHRGLILEAPLGLRA
LRSALDAVLGEHTHWRSVRAGDRARRVDKLELTSLVRLDDLRGLVNPQANAFTLAWRDLAMPF
GEGRPLWRLRLAWSAPSRWLLLLTVHPLIGDNGTVDLFLAALADELRRASAFPVAPLDEAELE
AELKWGEEGEGLGLTAIAPVLGQLRESRLSPVAQMWLDEVCRRHDLTPLEVLAARLLDWTRSH
GHGSIALWTPLPEDHPLRDEGRCLQVRLLEGPPSQRGAGDPSWLEQIALRRGTPATEVVCPTP
TQRAAIDLALAWLPQPPLHGLVGTVQPWPESPLVCPFPLNLAFRPSHPIAYALKHEATLAVTA
RARDLMRFLDGLGPES

pEPOcos6 ORF1l3.1 sequences:

(1) nucleotide sequence

Seq ID No 67 (>pEPOcosé_ORF13.1l.seq)
ATGACGCAAGCCTCGGCCGCGTCGACGTCCCAGGTCGCGCCGGAGGTCACCCCCGGCCGAAAG
GACGACGATGACGATCAAATCCGAGATGTCGGCCGTTGCTCACTCTGCGGAGAGCGGCTTCCGA
CGCTGGGCCACGCGTGGGCGGCGCGATGAAGCGGGGCCGGACGCCGGAGCAGGCCGGCGTGAA
GCTGCTCCGCGCCCCGGTGAAGCGGAAGTGGCTGCCCCCGGCGCCCGTCCTGCGCCTGAGCGA
GCGGCGTATCCCGGAGGTGTGGGCAGGCTACCGCGCGAGCGCGGGATGACCCGAGCCCCGLCC
GCCGGCGCGACCATGACGCCGCCCCACGGGGCGAGTCGTCCGGCGCGCCGGCGCGCCTCGGGG
CTTCCGCCGCCGGGCGGGCAGGTGCAGGATGGTCGGGCATGG

(2)peptide sequence

Seq ID No 68 (>pEPOcos6_ORF13.1.pep)
MTQASAASTSQVAPEVTPGRKDDDDDQIRDVGRCSLCGERLPRWATRGRRDEAGPDAGAGRRE
AAPRPGEAEVAAPGARPAPERAAYPGGVGRLPRERGMTRAPPAGATMTPPHGASRPARRRASG
LBDPGGQVQDGRAW
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pEPOcos6_ORF14 sequences:

(1) nucleotide seguence

Seq ID No 69 (>pEPOcosé_ORF14.seq)
ATGGTGACGCGTCCGACGTCCGACGGCATCGAGGACGAGCTCGCGCCGTTCCCCCCGGTCLTG
CGCGGCTGGCTCATCGAGGGCGAGC TCGGCCGCGGCGGCATGGGGCGGGTGTTCCGGGCGCGG
CACCCGAAGACGCGGGCGCGGGCGECGATCAAGGTGCTGCTCGGCGACTACGCCCGCCGGCCG
GACGTGGTGGCCCGCTTCCGGCAGCGAGGCGATCGCCGTCAACATCATCAACCACCCGGGAATC
GTCCGCGTCTTCGACTCCGGCGAGCTCGAGGACGGCTCGCCCTACATCGTGATGGAGTACCTG
GACGGCCGGGGGCTGCGCGACTGGGTGCAGGCCGTGCCGCCCGCGGAGCGGCCGCGGCAGGTC
GTGCGCCTCCGCTACCAGATCGCCT CGGCCATGGCCGCGGCGCACGCGTCCAAGGTCGTCCAC
CQCGATCTGAAGCCGGAGAACATCATGGTGGTCGAGGACGAGCTCGCGCCCGGGGGCAGCCGC
GTCAAGATCCTCGATTTCGGCATCGCGAAGGTCCTCTGGGGAGGTCTGCCCGAGGTGCTGGAG
CTCGAGGGGAGAGGCTCCCTCGCGCCCGCGTCCGCGTCCACGATCCGCACCGAGCTCTCGACG
CGGCCGGCGCCGACCETGGGCGCCACGACCGGCCCAGAGAGCCCGCTGGGCGCGAGCGCCACG
CCAGAGAGCGCCCTGGGCGCGAGCICCACGCCAGAGAGCGCCCTGGGCGCGAGCGCCACGCCA
GAGAGCGAGGCCCACGAGGAAGACICGCTCCGGAGCCTCCCCGTCGTGACCAGCGGCAGGCCC
GCGATCCACCCCGCGCCGETCGAGATCCCGCCCGAGGCGGTCTCCTCCGCGGCGTCGCGLGGE
TCGCGCGCGTCCATCGAGCCAGGCECGCCCGCGCCGCAGAGCGAGGGCGCGGGACAGCCCALG
ATGCCGTTCACGCAAGAGGGCGTGTGGGGCCTCGGGACGAGGAGCTACATGGCGCCGGAGCAG
GAGCGCCACTCCGGCAGCCTGGACSTGAAGGCGGATGTCTACTCGCTCGGCGTCATCCTCTAT
GAGCTGCTCGAGGGGCGGACGCCCSACGCGCCGAGCGCCGCGTGGCCGCCCCCGATGAGCGCC
GCCACGCCGCCCGATCTCGTCGCCCTCGTCCACCGGGTTCTGGCGTTCGATCCCGATGCGCGG
CCGCGCATGGCGGAGGTGGCGAGCGCGCTTCACCGGCTCGGCCGGGCGAAGAAGGAGCTCGAC
GAGGCGCTCTCGAGETGEETCGTCSGCGGAGGEGCGCCGGGGCTCTTGCCGTGCGGCTATGCT
CTTCTCGAACTGGTCCTCCTGGGCCCTGGGAACTTATACGATTCTTTCCAGCCTGTAAGTGCA
TTTTTCTTTCAATATCGTCCTCTCTTCATATACGAGGTGAGTTCTCTGAGGTCCTCCTATAAG
TCTGGGGTGTCCTATTCGGCCTCTTACTTGTTACTTCGCCTTCTTAGGAGTTTTTCCTTAATT
TTGCCCTCTTACATTCCCGTATTCATTCTAACTGGGCCCTATCTCATTCEC
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(2)peptide sequence

Seq ID No 70 (>pEPOcosé_ORF1l4.pep)
MVTRPTSDGIEDELAPFPPVLRGWLIEGELGRGGMGRVFRARHPKTRARAAIKVLLGDYARRP
DVVARFRQEATAVNI INHPGIVRVFDSGELEDGSPYIVMEYLDGRGLRDWVQAVPPAERPRQV
VRLGYQIASAMAAAHASKVVHRDLKPENIMVVEDELAPGGSRVKILDFGIAKVLWGGLPEVLE
LEGRGSLAPASASTIRTELSTRPAPTVGATTGPES PLGASATPESALGASATPESALGASATP
ESEAHEEDALRSLPVVTSGRPAIKPAPVEIPPEAVSSAASRGSRASIEPGAPAPQSEGAGQPT
MPFTQEGVWGLGTRSYMAPEQERHSGSVDVKADVYSLGVILYELLEGRTPDAPSAAWPPPMSA
ATPPDLVALVHRVLAFDPDARPRMAEVASALHRLGRAKKELDEKLSRWVVGGGAPGLLPCGYA
LLELVLLGPGNLYDSFQPVSAFFFQYRPLFIYEVSSLRSSYKSGVSYSASYLLLRLLRSFSLI
LPSYIPVFILTGPYLIR, '

or DNA sequences complementary to said open reading frames,

(b) DNA-sequences which hybridise under stringent conditions
to regions of DNA sequences according to (a) encoding proteins

or to fragments of said DNA sequences,

(c) DNA-sequences which hybridise to the DNA-sequences accord-
ing to (a) and (b) because of a degeneration of the genetic

code,

(d) allele variations and wmutants resulting by substitution,
insertion or deletion of nucleotides or inversion of nucleotide
gsegments of DNA-sequences according to (a) to (c), wherein the

variations and mutants cffer isofunctional expression products.

10. DNA sequence according to any of claims 1 to 5, wherein

the DNA is selected from the group consisting of
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{a) the following DNA Sequence:

Seq ID No 71 (>Contig43)
CGGGTATTTGTGATATGTGGGCNGTAGTCGTATGCTTCATTAAGTACATC
CGTCCGTNGTAGAGAGTGACTCTGTCGCAGCGATAATAGACACGCTTGTG
ATGCTATAGGGAACATAGAGTCNTAGTAGATGATACGACGAGATATTNGT
ATAGAGCGTATAGACCGACGTGTGAGCGTCATAAGTGTTGTGTGTCATCA
GTGTGCTCAGAGGACGTGCAGACATTATATGAGCAGATGATGAGAGAGAA
TCAATGCTGCAAGNTATTCGTCGAATCTACATTATATCGAATCGTGTATG
TGCSTTTGTCGCAGCGCGATNCGATGAGATACCGAAAGGGTATGTATCTA
TNTTCGTGACGCTCGATNAGAGCAAATCCGCTACCGTGGAGATATCGTGT
ATCGACTCCATCACGATCAGTATCATGATACGTCAAACGAGTACACTCAT
TATTGATAACACACGTANGTGTGCATGCACAGTTATCGAGTGTATTGTGT
GCATGAGAGGTATAGGATNTATAGGCGAGCATATATATCTATATATATAG
GTTAAGAGTAGAANACTATGAAGATGCAGGAAGTAGTATCTCGCGGACAA
ACGGNGTACCTAGCGGGGTTGAAGTATTATCGACAGTGTATAACGACTCA
ACAGGGNTACGAGGTACATTGTATTTACAGTGGTTGGAAGGATTGCGCGA
GGAAAGGTAGTGGTACCGTGTGAGCTACGATGCTCGGGATAATGGTGATT
AGATAGAACCTTAGCGTTGCTAGATGAGTGAGTGGTGGTATGAGTAGAGT
TTTTGTTCTAGCTTTGTGTCCAGCGAGGATTCGTTCAGTCTGAAGGGTAA
GAGTACGTCCATCGCACACCCGACCGTTITGAGGAGTTCTCGGTGCGTGG
TCAGTGGGCTTTGGAGAAGACAGAGTTGATTCATAGGGTTATCAAACGAG
TTATGTGGATAGATGGTAGTGACCCCATTTGAGTGAGAGTGTTGGCGTTA
ACANCAGCAGGATNTAT

SEC ID No 72 (>Contig44;

TAGZTCTTTGACACCATGGGAGCTSCTACCGATGTTGCCGAGCACGATCG .

CGCZ3GCGCCGACGAGCGACTGCARGCCGGCCGCGGCCATTTACGCCTGA
CGAZCGAGGTGGGCGAAGTGCTGGTGCGCGCCGTGCGTGTCGAGCGCGCC
CAGZTCCGCCGTTGCGCCSTCGCCSAGCAGTAGCGCGCCGTCGAAGACGA

PCT/US9923535
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TCACCGCGATCGAGGTCAGCGTCGTGGGGGCGAGGCCGAGGAGCGCGAGG
ATGCCGAGCACGACGCCGGCCGCGCCGTAGACGAGCTTGGCGCCCATGCC
GCCGCCGAGCTCGGTGCGCGTGTCCCACTCGACGGGCGGCGCGGTGCGGC
TCAACGCGCCGAAGCGCGAGGCGATCGCGCCGCCCTGCGCGATCAGCGCG
GCGCCGAATACGATCGTGGCGATCTGAGGTGAGCTCTACTGGCATGATCC
CCGTCAGCCCGAGGATGGTGAGGACAATCGTCGCGGCGCCGCACAGTACC
TCGCACGAGCGAGCCTCCGAGCACGACCTTCGGCGTCGTCTCGTCCTTTG
GTCTGCGTCGCGCGCCCGAGTGCGGCGTTATGTGGCTCTCCGGCTGTGCA
AACCGTTCACGTTCTTCCGGTCCTGGAGTCAGCATCGGCATGATTCCCCC
GTCCTGCGGTGAGGCCTTGTCGCGCTCACGCGCGCTCCGACTTGCACGTG
CTGTGCCGGGTTCTCTCGCTCAGGAGGCSCCTCTCTTGGTGGTGCTTGCG
TCCTGGTCCGTTTGCCCGCCTGTGCGGTAGGTTTCTTGAACCAGGTGACC
TTCAGGGACCCCTTGATGCGCTCCATCGTGTCCTATGTCGATCCTTCTCT
GACTTGTATGGGTCTCGAACCAACTACGCTTGATCAGGCCTTCGAAGGGT
CCTTTGGGAGATCGACTCTGGATCCATACCGGGAGCCCCTGTTCTGCCGC
TCTCTTAAGTTTCCCCTTCTGTATCCGTGTCGACCGGAAACGCTTTATCT
CTAATGCGCTCTAATTGCGTCTCTGCCACACGTGCGCTTCACTCTGGATC
TACTTCTTCTCCCTAGTCTTCTACCTCCGTACCCTTATTTGTTGGTTCTA
TTTATTTCTTTTCGCTTCACCTCGCGTCATTGTCGCCTAGTGTTCCTCCC
TCATATCGCCTTTGGTCTCCCTCGAGCGTACAGTCCTCTCTCTTCAGATG
CTTTCCGGCTCCTCTTCTGCTGGCCCCTTATCCTTTCTAATACTTC

SEQ ID No 73 (>Contig48)

ATGCGCCCAGGAACACCCCGGTGCGGCTGCCGTCGAGGGACTGGGGTGCG
ATGCCGGCGTCCTCGAGCCCTTCCCAGEGTGACCTCCAGCAGCAGGCGTTG
CTGAGGATCGAGCGACCGCGCCTCCCGAGGCGAGGTGCCARAGAACGCGG
CCTCGAAGCCGTCCACCGCCTCGGTGAGCAGTCCGGCCCAGCGCGGCACC
TCZTCGCTGGGATGGACGCCGACCAGCGCCCAGCGCCGGTCGAGCGGCTG
GACCGCGTCTCGGCCTGAGTCGAGCAGCTCCCAGAATGCCTCCGGAGTGT
CCaCTCCGCCGGGGAAGCGGCAGCCAATGCCTACGATGGCGATCGGCTCG

PCT/US99/23535
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GTCCGCTCTTGCTCCAAAGACGCGTTCTTTTTCGCAAGCTTGTCCATGAG
CAGAAGGGCATGCTCAAGCTTCCCGGCATTCGTGGTCGCCATACTCCCTC
GGTCCCTTACTCACCAACGATCTGCGCGAGCTGCGCCAGCTTTTCGGCGA
GCAACGCGTCCTTCTGCTCGTCCGTCATGCCCCGCAGAGCCTCGAGATCT
GCGGCATCGTTCTCGAAGCTCTTCTCCCGCTCGGTGGCCGGAGCGTGGGT
CGCGCCGGCATTCGGAAACAGAATGTCTAGCAAGCTCCCGCTCAGAGCTG
CTACGTTAGGGTAGGTCCATAGCAGGGTCGCCGGCACGGTGATGCCGAGC
GCGGCCTCGATGCGGTTGCGGAGCTCCAGGCCTATCAGCGAGTCCATGCC
GAGATTGCTGAACGGCACGTGCCGCTCGATCCTCTCCGGCGGAAGGCGCA
GCCCCCGCCCCAACAGCTCGCTCAAGTGCTTCTCCAGAATCAACTGACGA
TCTTCGGGCCTGGCGCTCTGCAGCECCTCGCGCAGGTTCGACGCGTTCGA

* CGCGCCTCGGTCGGCGCGGTCACGCTCCTTCAGCAGCTCCGCCCACAGCG

CCAATCGGGCCGCGTTGGGATAGAACTC

SEQ ID No 74 (>Contig49)

ACCACCGCTTCACTCAGTATGTACTTTGTTATACTCGTCTTAGTACAATG
ATATAATACTCATGTGTATTCTTAATCTCGGGGAGANAARATTGGAATAC
TGGACACCGTTGCCGCATGCNGACTCTAGAGATCCCCCTGCGACGGTATC
CCACGGCACCGGTATGGCCGGCGCGCGCTCCGGGGGTCAACGCCCCGTGG
TTGCCTTCACGACAACGCCGGTCGGGCGGGGCGCCGTTCGATGCIGCGEE
CCCGCGCGCGGCGGCECCTTATCCTGTGGAGCATCTGGAGGGCGCTCACG
CACCTGTCAGTCTAGTTCTGGCCCGCCCGGAAGGAGTCCGGGAGGCCGAA
GTTGAACCCGATGTAGAGCGCGATGAACGACGGGAGCACGCGCGCGGGGA
TGTGCAGCGCGGCGCCCATCGGCGTCGCGAACAGGACGAGCTCGCCCGGL
ATGCCGGGCACGACATACCCGAGCAGAAACACGATCGGCACCACGAGCGT
GAGCTCGAGCAGCGATATTTCATGACCGACCGCGCGGGCGGCGGCGCCCE
CCATGACGAACACGCAGATCARACGTGCCGTTGACGTTGAGCCAACCGCCG
AGTCCCACCACGAAGAGCCTGAGCTCCTGCGGCACCGCCGGATAACATTT
GCGGACGAGGTGCAGGTTGAGCGGCGTCGCCAGCGCCTCGCTGCACGAGE
CCCACAGCAGCGGATAGACCTTGAGCCAGTAGTTGACGAAATAGTCGCCC

PCT/US99/23535
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AGCGAGAACTCCGGGGCGGCGGCCTTCATCCGCAGCAGGCTCGCCGCATG
GAAGACGAGGCAGGCAGCGCCGACSACCCCGGACACGAGCAGATAGGAGA
GCATGAGGTCTCCGGCGCCGAGCEAGGGCGCCCCCGCCGAGGCGCGCGCG
AGGTCCCCCCCGTGCACCTGCGCGEIGAGCTGCGCGGGCAGCCCGCGGAG

ATAGGCGCCGAGCCCGAACATGAAGAGCGGGACCAGGCACTGCACGGCGC‘

CTCCCGCGCGCTCCAGCGCGTCCCISGCGCGCTCCAGCGCGCGGGCGACT
CGCGGCGCGCGTACGGCCGCGAACCACGTCACGATGCCGGCGTAAAGGGC
GAGGAAGCACGGGCTCGAGATGACZAGGCCCGAGGCGCTATAGAGGGTGC
GCGCGGCCTCGAACGGCGCGCCCECTGCTGTGGCTGGGGAGCAGCGGCAGE
CCGAACACGAGCCATGTGACGACG: ZCCCGAACAGGCACGCTGCCAGACG
CTTGAGGGCGAGCCAGCCCATGAT ZTACGCGAGCAGCCGCCCCGGGLGLC
CTTGCCGGTGCAGGCTCACGAAGGT CGGCACGAGGACGACGAAGATGACG
ACCGGCGCCAGCGTGGTGTACCAATGCAGGAGACCGTCCATGGCGCGGGT
CGACCACCGCGTGACGCTGGTCTCTCTGTCTGACTCGATCATGGCCCATT
CGCCTAAAACTAATGATCCGTTCTCAAATTGGTCAAAAAAAAGTTCCCTT
AAGACTGTTTTACTCCGGAATATTEATATATTTCTGAGTGTGAGGTGATG
TTAATCACACATTCTGATATTCTCAAGGGGAATCCGTGTCATTGTGAATA
CTTCTCTCTCTACAAGAGAGGTTATATATGGTCTCGAATATCTCGTCCGC
TCTTATATATATTCTCTTGTGATAATATATATCGAGTGTGGGTACTCAGC
TCTCTTGGTGTAATCTATAACTCCETATCTCTCATAATACCTTATATATA
CACACTCTCTCGGTCATATCTCGCATAATAGATATATTTTATATGTTCCG
CGTTTTATCCGAGTGGGATACACT I TTTCTATATTTTCTTTGGTGTGACG

CGTGGCGTCGAGCCTTATTATTGA T TTGGTAGTCACGATATTCTCTAGAT
GACATCATACAGATGCTCATAACT CGATAAACACAGGTCGTACACGACGA
GACTCTCACTCTCACTCTIT

SEQ ID No 75 (>ContigsC

TCCCCAGTTTCTCCTCTCTACGC TACATCTCAGCAGGAAARAANATAAT
GGAGAATCGTTGCGCTCTAGCAGC: “CTATAGGATCCCCGCTGCTCTTCT
TCATGCACCTCGTGGAGCAGAAGT T CATCAACGCCTTCGCGATCATCGTG

PCT/US99/23535
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GCGGTIGAGCTTCCTGGCGTTGCTCCTGTCGCTCGTCGTCGCCGACGTCGL
GACGCGGRACACGTTCCCGCCCGCGCCTTTGCCGGCGCTGAGCCCGCCGG
CGCCGGCGCTGATCCCGCCGGTGCCGGGCGGATCCGTTGGGCCGTCGCCG
GAGCCGCTGTCGGTCGGCCGGTGATCGGTTGTGCGBGCGCCGTGCCTCGG
GCTTACTACCCCCTCTCGCGGGTGGGGATATGGCCGTGGATGAGGGAGGC
GATGAAAATCGTGATCGCCACGTGCGCGTTGTTCTAGATCGTCCCAGGCT
GACCGTCGGGAGCGCCCTAGCACGAGATGAAGAGCCACACCGCGAGGACCG
TGTTGAGGTACCGCACCGCAGGGGCGAGCATGGCGGTGATCGCGAAGATC
ATGCAGAGCAGCCCGAGCACCCATGTGTTCGTCCGCTGCGCGTGGCTGTG
CGGCCAGATGACGGCCGAGATGAGGAGCCAGAACCCGAGGACGACGTTCA
CGATGCGCGCCATGAGATTGCCAGCTCGAACCATGCTCCCTCCCACCTCC
GATCATGGGACCGATCGGGTCGCCACGGATCGATAACGGGCGTCAGGAGA
CCGTCAATCGGCGAGCTCGTGAGCCATGGCGACAGCCCGCCGACCGCGCC
GGCGGGTCTCTGGCCTGCTGGTCGCCGTGCCGGCGGCGGCGATGGGCCTG
CCTCCGGTCGGGCCGCGCGGGCGCGCGGCGCTCCGCGCGAAGCTGGAGALC
GCGGGACATCGCTCCCTCGCCCCGCGCTCGGACGAGCGGCGCGAGCCACT
TCTCGACGGCCGAGCGGGCACTAAGCTTCCGTCATGAGGCTCGGCGCACG
GCTCACCACGCACACGTTCTCGGCTGGCGCCGCCGGCATCAGCTTCGTCG
TCCAGCCGATCCCGGGCTCGGACCAGCTGTTCGTCATTCCGATCCAGTAC
CTCGITCGCGGCGTCGCTCGCGAAGGAGCGAGGCGCGCCGCTCTCGAAGGC
GGCGTGGTCCCAGGTCCACCAGCTCATCTGGGGCGGCCGCGCGCTTCGCC
TCATGCTCGGCTTGACCCTAGGGCTGATCCCGCTGGCCGGCGCGTTCACG

CGCGATGACGGCGTTCCTCACGACCGAATATCTCGGGTACTACGTGGA
TAGAGCCCTCGACAACCCGGACAATCCGCCTCCGGCCCTGTCGATCCAGG
ATGTCTTGGACGCCATCACCTCCTTCTTCACCGGGCGAGCGCGGTAGGCG
AGCGGTCCCTGGGTCGAGCCCACCCTGCGGCTCTAGGAGCCGAAGGGCGA

GCTZCTCGGGAGCGGCGCGGCGTCACCACCAGATTCGCCGGCGCTTGCGG -

CCEZAGCGTATCGCGACCGCCGCCACCGCCGCCACGGCGAGCACGGTGAC
CCI3GCGGCCGCCGCGATGGCGACGCTCCGGGCCGTGTGCTCGGCCTCGC
CCTTGATGCCGCCCCACCTCGCCTTGACCGTGACCAGGTCGCGCGCGAGC
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CGCTCCTTGCTGTGCTCGATCTGCTCGGCAGGCCCCGCGGGCGCCACGAA
ACCTGCGCCGGCGCTGACGTGACCTCGCTCGCTGAGGGGACTGGCGACCC
TCTCCGTGTCGAACCGGATTGCGCTGGATGGATCCATATGTCCCGCGCTG
CAATCGTTGCTCCCCGCCGGCACATCGGAGTGCTCGCCGGATCGCGCGGT
AGCGCCGACGCCGTACTTCCATAGGATAGCCCACCCCATCGGACAAGCCG
GCTCCTGACGGCGGGCACCGAATGTTCGCCAGACGGGCACAAGGCGCACG
CCGCGGACGGATCGGCCGCACTGGCACTCCAGAGCGCATCGACGGATGGC
CGACGGATGTGCAATGAGGCGCCCGCACGAAGCCAATTGTCCCGAATACA
GCGAAGAAATCTATAGCGATGCGAGCAGAAGGATATGTCTATGGGGGGCA
GTCAGAAACTGGGGACAGTCAACGCACATATTCTCTCCAANTGCTAACGA
CAGCGTGCGCAGAGGAAGTATCCTACTAGTGTAAGAGGGACATTCGATGC
GACCGCATAAACATTCAGTCTACAACGCGTGAGAGGATGGAACACCCCGC
CCCTCTGAAGGCTAGACAACCATGAATATGTGCAGAGGAAACACAGAATT
CCAAAGGTGAGAACATATGTAGGATCGCGCCACCCGAGATTGAGTGAAGA
TATACATATATACTTATATGGATCTACAACATGGCGAACCGAACGTAGCA
NAATAGTAGATATAATTGTAATACTGAGCTACCGACAGAAAGATACACAC
GAGTGTACACACATCACACGCAGAGTGGTACCAAATTCACACCATGCGAG
CCACAATGTGACACGGAGGAGCACAGCATGGGCGCCACTATGGAGGAGAA
ACTACTGCAACCCACATCTGATGGACTGACCGCACGGACGGGACGTGTCT
ATACATACAGATACATCNGATGGAGGAAGATGCATGTGCGATGATATCAT
CGTCGCARACTCATATGTCGAAGAAGATATGNGTCAACTCAGCACTACTC
ACACGATACGTGAACAGGAGTGACTAGGACATCNCATGGTGTGTCGGCGC
CTGCACGTGATATCAAACTCTCTGATCAACCACACACTATATAAGGAGTA
TCGAGCGGCGATGGAACACCCCCTCACAGCATACGTATATGCACAACGTC
TGAACACTCTNGAGACACAGTGGAAGG

SEC ID No 76 (>Contig51)

GATCCAGTTACGCCCCGCCGCCTCGGTCACGCCGGGGTTTTCGGCGTCGA
CCG3GGACGGTCGGGGCGACAACCGGGGGTTGTCGTCAGCGGTTCGCGTG
GATGTGCGCGACGAAGTTGTCCGCCGCCGAGTCGTCCTGCGTGCCGCCGC
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GCTGCCGTACGAGCAGCCCGAGGCACCGCGCGAGCTCCTGCCGCTTCCGA
TGCGCGGCGGCCTGCTCGGCCTCGTGCTCCGCGATTCGGCGCTGGCGCCT
GCTCTCCTCGGCGCGTTCCTGCGTCCGCGCGAACAGCACCTCCTGCACCT
CCGCGAGTTCCTCGGCGGTAGCGACCCGCACGTGATCCGCACGTCCTCCG
AGACCGGTGACGACGTCAACCGCGGAGTAGTACGCCTCCGCGCGGACGAC
GTCGTCGAGGTCGAGTTCAGCGTCSGCTCCGACGACCAGGCGCATCGCGT
CGGAGGTGAGGACGACGCCACCGTCGAGCGGCGCGGCCTCCGGCTCGTAG
ACGTACTGGAGGTCGGTCTCCTCGTbGTCGTCACCGTCGAGGTCGACGTG
CCGCCGCAGGCCTCGGGTCCACTCGATCGCGCGTCGTCCGGCGAGGGCTT
CCTCGTACTGGGCCCACCACGCGCGCAGCTGCTTCGGCGTGCCGTAGCCC
TCGGCCATGTCGGGGTCGAGCCCGGCGACCTCGATGTCCCACAGTCGGTA
GAGGATCTGGAACGGCGTCATGGAZTTCCGGCCCCGGCCGGTCTTGGAGT
CCAGACGGGCGGTCTCCATCGCAGCTGCGCCGGCGGCTTCGAGGTCCTGG
TCGACGGAGTCGGGCCGCTCTCGCTTCCCGTCCTGGTTCTTGGTGAGGTA
CTCGATCAGCGCGACGTCGTCAGCTGACCGGACGATCGAGACCATCACGC
CGTGGCCCTTGCCCTTGCACTTGCAGCCGGGGGTGTCGCAGTCGGTCGAG
GGCTCGAACTTGGGGTCAGCCCGCTTCAGGGCGCCCGCCCACATCTCCCG
GAGCCAGTCCTCCCAGTCCCCCAGCGTCCGTCTCGGAGGGCTCAAAGTGTC
CGACGACGTCACCCTTGGCCGGGGTGCCAGAGAGCTCGCCGCCGAGGAAG
ACCAGCAGGTTGAGGTGGGGGTGCTAACCGTTCTTCTTGGACCGGGTGAC
CTCAGCCGCGCGGACCATGCCGATSTAGCCGATCCGGTGGCGGATGCCGT
CCTCAGCGGGACGGACGTACTGCGTTCCGTCCTTCCGGGTGCGGCGGGCC
TCAGGGCGGCCGTAGAAGGCCGGGGCCGTCGAGCATCCGCTGGTAGGCACC
GGGCGCGCGGCGGGGCTTGCCCGACCGGTCGAGGACCGGGGCGCCCTTGT
CGTCCAGGAGAGGCCCGCCCCAGAGCGCGGCGACCAGGCTGTCGAGGTCG
GTGGTCTGGTTATGCCGGGCGGTGAGGACGACAACGGCGAGCGTGCCGCC
GGCGGCGAGGTGCCGCAGAGCACCGGTCTTGATCTCCTCGGTCCGGCCAC
GGCGGATCGCGGAGGAGCACTCCGGGCATAACCAGATCCGCCCGCAGCGG
ACCAGGCCGATCGTGACGACGTACCCACGGCTCGACTTCGCGTAGATCAC
GCCGGTGTCCGGGTCGAGGACCCGTCGCCCGCACCCGCCGCAGGCGTCGA
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TCCCGGAGACCCGGTTGAGCACCTTGCGGCCCTGGTAGCGGCGTACGGCA
GCGGTCGCCGCGCGCCTTGTGGTCTGTTCCGAAAGGGCTGCCGCCCTCTC
GGACTCTCCCGTTCCTCCCACGACTGCCACTTCCGCAAAGTCGCTGGTCA
GTGGGGGGTGGGAAAACTCTGTCAACCCTTTACCTAGGCGTCCCTTTTITG
CCAGGGGCGGTCTCACGGGCGGCCTCGGCGGCTCGGTCGGCGGCCTTCCG
GGCCCGCGCGGCCCGCTTCTTGCACGCCTCGGAGCAGAACTCCTTGGCTC
GCTTGCCGGGGGTGATCGTGAGGGCGGCGCCGCAGCGGCAACGGGGGCCG
GCGGGGACGCGGGCGGGCGACTGACTCGGCGCGCCGATCAAAGAGGGGGT
TGCGGACGCCAAAGCGTCCCTTACCCTGGACACAGACGAGTACCTTGGTT
GGTAGCCGGGTGGACGTCAGAAGCEGTCAGGGATTAGGACCCCTGGCCGT
TTCGCTTTTTCTGGAGTTSTTCGEETAGATCCTGCCGCATCGCCCGCCTC
ACGCGTGGCTCGCCGCGCGGATGCCTCAGAGGCCCCACCGGTCGTCAGGA
CGCAGACGTCGGCGTGCTCCTGGTCSTGAGTCACCAGCTCGACCACACGG
GCGCGGCCGGCGACGTCTC

SEQ ID No 77 (>Contig52)

CGGGATCTGGCCTTCATTAACCAACGACGGGGCARACATAATAGGCTGGG
CATTGCGCTTCAGCTCACCACAGCCCGTTTTCTGGGAACATTTCTGACGG
ATTTAACTCAGGTTCTGCCTGGTGTTCAACATTTTGTCGCGGTACAGCTT
AATATCCACCGTCCAGAAGTTCTCTCCCGCTATGCTGAACGGGACACTAC
CCTTAGAGAACATACTGCATTAATTAAGGAATATTACGGCTATCATGAAT
TTGGTGATTTTCCATGGTCTTTCCGCCTGAAGCGTCTGCTATATACCCGG
GCGTGGCTCAGTAATGAGCGACCGGSTCTGATGTTTGATTTTGCCACTGC
ATGGTTGCTTCAAAATAAGGTATTACTGCCCGGAGCAACCACACTAGTAC
GTCTCATCAGTGAAATTCGTGAAAGGGCAAATCAGCGGCTGTGGAAAAAG
CTGGCCGCACTGCCGAACAAATGGCAGGCAGCTCAAGTGATGGAGCTTCT
GGTCATTCCGGAAGGTCAGCGTGTATCAGCACTGGAACAGTXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXGCTGGAACGATAT
ATCCGATTACGAAGTCTTGAGTTTTCCCGACTGAACTTTTCCGGTCTGCC
TGéCATTCAACTGCGTAATCTGGCTCGTTATGCTGGCATGGCGTCGGTAA

PCTNUS99/23535
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AATATATCGCTCGAATGCCACAGCAGAGAAAGCTTGCTGTACTTACTGCA
TTCGTTAAAGCACAGGAAATAACGGCATTAGACGATGCCGTTGATGTGCT
TGATATGCTAATTCTGGACATTATCCGCGAAGCAAAGAAAACCGGGCAAA
AAAAAAGACTCAGGACACTGAAAGATCTTGATCAGGCCGCATTGTTACTG
GCGCGGGCATGTGCATTGTTGCTGGATGATAATACAGATGTCCCAGATCT
CAGGCAGGTTATCTTCAAGTGCGTACCCARAAACAGACTGGCAGAATCTG
TAAGCAAGGTTAATGAACTTGCTCGTCCACAGAACAXXXXXXXXXXXXXX
XXX XX XX XX XXX KX XXX XK XXX XX XXAAACGTTTTCTTCCGGCGGTGTT
GCGGGACCTGCATTTCCGTGCGGCACCGGCAGGTGAACATGTACTGGCTG
CGATTCATTATCTGGCAGAACTGAATGGTTCGAAAAAGCGCATCCTTGAT
GATGCGCCTGAACATATTATCACCGGTCCCTGGAAACGCCTCGTATACGA
TGCGGAGGGACGGATACAGCGTGCAGGTTATTCACTATGTTTGCTGGAAC
GCCTTCAGGATGCACTGCGCCGCCGGGACATCTGGCTTGAAAACAGTGAT
CGCTGGGGAGATCCTCGCGAGAAGTTGTTGCAAGGTGAAGAGTGGCAGAC
TCAGCGTATTCCTGTCTGTCGGGCACTGGGACATCCTGTCGATGGACGTA
AAGGTGTGCAACAACTGGCTATTCAGCTGGATGAGACCTGGAAAGCCGTG
GCATCACGATTTGAAAAGAATGCGGAAGTTCATATCTGTAATGAAGGTAA
ATATCCATCCCTGACTATCAGTTGTCTGGAGAAACAGGAAGAGCCACCAT
CATTGCTTCGTCTAAATAATCGGATCAAACAGCTACTCCCACCGGTAGAT
TTAACGGAACTGTTACTTGAGATAGATGCCCAGACAGGATTTACACATGA
GTTTGCGCATGTCAGAGAATCTGGTGCTCGAGCGCAAGATTTGCACATCA
.GTTTATGTGCGGTATGAATGGCTAAGCCCTGTAATATGGGCCTGAACCCG
TTGATAAAGCACAATATACCAGCATTGACCCGCCATCGGCTCAGTTGGGT
GAAACAGAATTACCTTCGTGCAGAAACGCTGGT

SEQ ID No 78 (>Contig53)

ATTCCACGCGCTCACGGTCAGCTTCGACCCGCGCGAGCGCCCGGCGGLCG
CCTCGCAGAAGCGCGCGGTCACGCTGTCCCGAGCTCGGCGCGGACCCGCAG
GCGCCGGAGTGGCCGTTCCTCGTCGGCGACGAGGCGGCGACCCGCGCGCT
CGCCGAGGACCTCGGGTTCCGCTACGCCTACGATCCGACCACCGATCAGT
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ACGCCCACCCGGCGGCCGTCTTCGTCCTGACGCCGGACGGGCGGATCTCC
CGGTACCTGTACGGGACGGAGTTCCCGGCGCGCGATCTCCGGCTCGCGCT
CCTGGAGGCGAGCCGCGGCGGTATCCGCACGATCGTCGATCGGGTGATCA
TGACCTGCTATCGCTTCGACCCGGCGAGCCGGAGATACGCTCCGTTCCTA
CTCGGCTTCCTCCGGCTCGGGGCGGCGGCCATCCTGATCACGGTCGGCGE
GCTGCTCGCCGTCCTGTGGCGGCGCGAGCGCCGGCGGCCAGGTCCTCGCA
CGAGCGCCGCCGTCGGTCGTGACGCCGTGGCCGACCGCCAGGGGAGGTCA
CCATGATCAACGAGCTCCTGCGCAAGCTTCTTTTTCTGTCCGGCCAGTGS
TCGACGATCGTGTTCGACATTTACAAGCTGCTTTACTTCGTGATCTCGGT
GACGATGGCCGGCGCGACGCTCGTCGCCCTGTTCGCGGCCTACCTGATGA
TCCGGTACCGCAGGCGCCAGCGGGATGTTGAAGGCCCGTTCCCCGGAGCT
ACCGCGAGGCCTCCGCTCCTCCTCGAGGTCGGCATGGTGCTGCGCCTCAT
CGTCCTGTTCCTCGTCTGGTGGGTCATTGGAATGCGGCAGTATGCAGAGC
TCCGCCTCGCCCCCGCGGACCCGGTCGTGGTGTACGTGACCGGGAAGCAG
TGGATGTGGAAGTTCGCCTACCCGGAGGGCCCGAGCTCGGTGGCGACGCT
CTATGTGCCGGCGCGTCGGCCGGTGAAéCTCGTCATGACGTCCCGGGACG
TGATCCACAGCTTCTTCGTCCCCGATTTTCGCATCAAGTACGATGTCGTC
CCCGGCCGCTACACCACGCTGTGGTTCGAGGCGACCGCGCCGGGCGCCTA
TCAGATCCTGTGCACCGAGTACTGCGGGACGAACCACTCCACCATGCGCG
GCGAGGTGATCGCGCTCGAGCCCTCCGATTTCGCGCGGTGGCTCTCCGAC
CGCGGGCGGEGCGCCGGTATCGCCGGACAGGAGTACACGCCGCCGTCGAC
GCCGGGCGAGGGGATCCCGCGCGAGCCGCTCAGCCTCGTCCGGCTGGGCG
AGAACATCGCGGCCGAGGAGGGCTGCCTGCGCTGCCACACGCCGGACGGG
ACACCGCACATCGGGCCGACCTGGGCCGGCCTCTACATGTCGGTCGTCCC
GCTGGAGAGCGGCGGCGCCGCGGTCGCCGACGACGCGTACATCACCGAGT

. CGATGATGGATCCGCTCGCCCGGATCCACCGCGGCTACCAGCGGGTCATG

CCCTCGTTCCTCGGCCGGCTCCAGCCGGCGCAGGTCGCCGCCATCGTCGA
GTACATCCGGTCGTTGAGGGGCGTCGCGCCGGAGCCGGGCGCGCGGACGC
CGCTGCCCGAGGGCCCGCCCTTCCTGCGCTCCGGCCCGGAGCGCCCCGCC
CCGCTCAGCGGGGGCGCGCCGGTCGGCCCGATCGAGGGCGGCRAGCCCGE
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GGAGGAGCTCCGATGAGCACGGAAECGTACGAATCTCTGCCCGACGCGCC
GGCCGAGAGGCCCGAGCCCCGACTACCTCCATGTTTACCGCGGGGTGACG
GAGTGGCTCACGACCACGGATCACZAGCGGATAGGTCTCATGTTCTACGC
CGTCATCGTCGGGAAAGCTTCTTCCTCGGAGGCATATTCGCCCTCATCAT
GCGGACCGAGCTCCTCACGCCCGASCGGACCATCATCGACGCGGCGACCT
ACAACCGGATGTTCACGCTGCACGECGTGATCATGGTCTGGCTGTTCATG
ATCCCGTCGATCCCCAACGCGTTCEGCAACTTCGTCCTGCCGATCATGCT
CGGCGCCAAGGACCTCGCGTTCCCCCGGATCAACCTCGCGAGCTTCTACA
TCTACCTCCTCGGGGCGGCGATCG CGATGGGCGGCATGATCGCGGGCGGT
ACGGACACCGGCTGGACGTTCTAC:CGACGTACAGCCTGAAGACGCCGAT
GACGCTGTTCCCGGTCGTCTTCGE ~ATCTTCATCGTCGGCGTCTCGTCCA
TCATGACGGCGGTCAACTTCATCGT GACCACGCACACGATGCGCGCCGAG
GGGCTCACGTGGAGCCGCCTGCCGCTCTTCGTCTGGAGCACCTACGCGAC
GAGCATCATCCTGCTCTTCGCGACTCCGGTCCTCGGGCTCTCGATCCTGC
TCATCGGCATCGACCACGTGACCGISCTCGGGATGTTCGATCCCCGGTTC
GGCGGCGATCCGGTCCTCTTCCAGCACCTCTTCTGGTTCTACTCCCACCC
CGCCGTCTACATCATGATCCTGCCEGCGTTCGGCGTGGTGAGCGAGGTCG
TCTGCACGTTCGCGCACAAGCGCCTCGCGTCCTACTGGGCGATCGCCATC
TCGTCGCTCGGGATCGCGTTCGTGEGGTTCTGGACGTGGGGCCACCACAT
GTTCGTGGCGGGGATGAGCGAGTA ZGCCGCGGACGTCTTCGGCGTGCTCT
CGATGTTCGTGGCCATCTTCTCGECCATCAAGGTCTACACGTGGGTCGCG
ACGCTGTACAGGGGCTCGATCCAC TTCAACACSCCGCTGCTCTACTTCAT
CGCCTTCCTCTTCCTGTTCGTCTTCGGGGGGATGACGGGCGTGGCCGTCG
CCACGCAGTCGCTGGACGTGCACTSGCACGACACATACTTCGTTGTGGCG
CACTTCCACTTCATCATGGTGGGCSGGACGCTCACCATGTTCCTCGCGGC
GGCGCACTACTGGTTTCCGAAGAT ITTCGGGCGCCTCTACTCGGAGCGCG
TCGGGCTCCTCTCGGCCGCGTCGGTGTTCCTCGGCTTCTTCTTGACCTTC
TTCCCGCAGTTCCTCCTCGGGAACATGGGGATGCCCCGCCGCTATTACAG
CTACCCGCCGCGCTACCAGTGGCTCCACGTGCTCTCGACCGGCGGCGCCT
ACCTGCTCGCCGCGGCGCTCGTGETCTCGCTCCTGAACCTCGTCATCGCG
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CTCAAGTGGGGCCGGAAGGCCGGGAGGAACCCCTGGGGCGGGCGCACGCT
CGAGTGGATGACCGGCGAGCCCTTGCCGCCCAAGCACAACTTCCCGGTCG
CGCCGCTCGTCCGCCGCGGCCCGTATGAGTTCCAGCTCTCCGAGGAGGAC
GCCCGTGCGACAACCACGCCCGCTGCGTGAGCAGTTCGAAGATCTCGAGA
AGCAGACGCACGCGGCCCGCCTCGGGATGTGGTTGTTCCTCGGGAGCGAG
GTGCTCCTCTTCACCGGGCTCTTCGCGCTGTACGCGGCGTACCGCGAGCT
CTACCCGCGCGATTTCGCCGAGGCCATCGCGCACAACAACGTCGCGATCG
GCACCACCATGACGCTCATCCTGATCGGCAGCAGCTTCACCGTCGCCATG
GCGGTGCACGCCGTCCGCGCCTCCCACCCGCGGCGCGCCGCGCTGTTCCT
CGCGGTGAGCGTGGCGATCGGGATISTGTTCCTCGTGCTGARAGGGATCG
AGTACGCGCAGCACTTCCGCGAGGSTATCTTCCCGGCCGGCGCCTACCGC
TTCGCGGAGCTCCCGACGTTCGGCGCECAGATGGCGTTCACGCTGTACTT
CGCCATGACGGCGCTCCACGCCCTGCACGTCGTGGGCGGGGCCGGCCTCC
TCACGGGGGTCGCGTGGGGGTGCTIGAAGGGCCGGTACTGGGCATACGAC
CAGACGCCGGTGGAGCTCAGCGGCCTCTACTGGCACCTCGTGGACATCAT
GTGGATCTTCATCTGGCCGCTCCTCTACCTGACGCGCAAGTGACGGCACA
GCCCGGAGACGACCATGCCGCAAGAGCACGTCGCGGARAGCACGCCCTGG
ACCCGTTACCTCATGGACGCTGATGGCCCTCATTGCCCTCACGCTCCTGT

CGTTAGCGCTCTCGTTCTTGCGCACGGGGGCTTGGGAAATACCGATCGCG'

CTGCTCCTCCCCGTGGTGAAGAGCETGCTCGGGCTTGCTTTCTTCTTGCT
CCGTCGAGGTGCATTAAGGTCATCAAACGCCTTTTTCAAACATTGGCTGC
TGGTGTACTTACTTGGACGTTTCATACTGTCTCTTTTATGGCCCCCAACG
GTCATTACGTCGACCTACACAATTTCTCTTCCCGCACCCTCCTACCTGTA
TCTCTAAGCACTGCCTTGCGTCCTGCTCTATTACATTCTACTCCGGCTGT
CCATGTGTGGGATTATATGCGCGACSTACCTATTCCGCCGTGGAGTCTCC
ATTTACCTCTTGGACCTTGCCCGTTCTGAATCTCGATCTCCTCATGCGTT
GGTCCACCATGTATTACCTCCTAGAATCTTATACTCCATATCTCTATATA
TCTAGTTGTGCGTGTAATTGTGTCATATATTATCGCCACTGCTGTATGAA
TACCGTGCCGACGTGCTATATACCGAAANTACTCCTCGGTCGATATCTCCA
CCTCATATATACCTCCGAGTGTAGTATACGCACGAGTGTATATACTCTTC
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CTCTGGTCACGCGACTTCGTGCTGATATGATACCATCGTTCCATGTTACG
CGAAGTTACTCATAAGATCTCCTCACACATCAACGAGTGTACTCCTATGT
GTTTCATACARACTCGATACCCTTCAGAGTAGTGTCATGCCTATGTGGTA
TGCATAATGTTAGTATACTTT

SZQ ID No 79 (>Contig54)

TGGGAAAGAGGGCCACAGGGGATGTAGCAGGACGCTTAATAGTAAATGAC
GAGGGTGTGCCGACGAGACCCGTAGGAAACAACGGGCACAGACGAGAGCA
ATAAAGGGGGTTGGAAGGTACCCCGGATAGAGTAGAGAAGGCTAGCGGAC
GAGTAAGACGCGGAGGAAATAAGTCGGCGTCGTAGAAGTTCTGTGGAGAA
GGTACGACTCTTAAAGACCTAGGCGGGAGACAGTTTCCACCCGAGGCAGA
GCAAGACCACAAGATTCAGAGGGAGTAAGGAGTTCCGAATTGGAGAGGTT
GAGGGGCGTGTGAGCCGTCAAGTGGGGCGCGTACGCAAAGAAAGAAGCGT
CCATGTCAGAGGCCCAGCGGCCGTTGCGGCCCTACATGGGTGATCACGGT
GGGCCGTAGGCGGACCGGAGATGAGCGCGGCTCCGCCCACCGGACGGCGA
GGGGCACGGCGCCTTCGTCCGGGGCGCTCGCGCGCGATCTCGCGCGCGLG
GGGGGCGCCGGCGTCGCCGTCGTCGGCGAEGGCCAGCCGCCCATCGTCCA
CGCCCTCGGGCACGTCATCAACGCCGCGCTCCGCAGCCGGGCGGCCTGGA
TGGTCGATCCTGTGCTGATCGACGCGGGCCCCTCCACGCAGAGCTTCTCC
GAGCTCGTCGGCGAGCTCGGGCGCGGCGCGGTCGACACCTTGATCCTCCT
CGACGTGAACCCCGTGTACGCCGCGCCGGCCGACGTCGATTTCGCGGGCC
TCCTCGCGCGCGTGCCCACGAGCTTGAAGGCCGGGCTCTACGACGACGAG
ACCGCCCGCGCTTGCACGTGGTTCGTGCCGACCCGGCATTACCTCGAGTC
GTGGGCGGACGCGCGGGCGTACGACGGGACGGTCTCGTTCGTGCAACCCC
TCGTCCGGCCGCTGTTCGACGGCCGGGCGGTGCCCGAGCTGCTCGCCGTC
TTCGCGGGGGACGAGCGCCCGGATCCCCGGCTGCTGCTGCGCGAGCACTG
GCGCGGCGAGCGCGGAGGGGCGGATTTCGAGGCCTTCTGGGGCGAGGCAT
TGAAGCGCGGCTTCCTCCCTGACAGCGCCCGGCCGAGGCAGACACCGGAG
CTCGCGCCGGCCGATCTCGCTCAGGAGCTCGCGCGGCTCGCCGCCGCGCC
GCGGCCGGCCGGCGGCGCGCTCCGACGTGGCGTTCCTCAGGTCGCCGTCGC
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TCCACGACGGCAGGTTCGCCAACAACCCCTGGCTGCAAGAGCTCCCGCGG
CCGATCACCAGGCTCACCTGGGGCAACGCCGCCATGATGAGCGCGGCGAC
CGCGGCGCGGCTCGGCCTCGAGCGCGGCGATGTCGTCGAGCTCGCGCTGL
GCGGCCGCACGATCGAGATCCCGGCCGTCGTCGTCCGCGGGCACGCCGAC
GACGTGATCAGCGTCGACCTCGGCTATGGGCGCGACGCCGGCGAGGAGGT
CGCGCGCGGGGTGGGCGTGTCGGCGTATCGGATCCGCCCGTCCGACGCGT
GGTGGTTCGCGGGGGGCCTCTCCGTGAGGAAGACCGGCGCCACGGCCGLG
CTCGCGCAGGCCCAGCTCGAGCTCTCCCAGCACGACCGTCCCATCGCGCT
CAGGAGGACGCTGCCGCAGTACCGTGAACAGCCCGGTTTCGCGGAGGAGC
ACAAGGGGCCGGTCCGCTCGATCCTGCCGGAGCTCCAGCACACCGGCGCG
CAATGGGCGATGTCCATCGACATGTCGATCTGCACCGGGTGCTCCTCGTG
CGTCGTGGCCTGTCAGGCCGAGAACAACGTCCTCGTCGTCGGCAAGGAGG
AGGTGATGCACGGCCGCGAGATGCAGTGGTTGCGGATCGATCAGTACTTC
GAGGGGGGAGGCGACGAGGTGAGCGTCGTCAACCAGCCGATGCTCTGCCA
GCACTGCGAGAAGGCGCCGTGCGAGTACGTCTGTCCGGTGAACGCGACGG
TCCACAGCCCCGACGGCCTCAACGAGATGATCTACAACCGATGCATCGGG
ACGCGCTTTTGCTCCAACAACTGCCCGTACAAGATCCGGCGGTTCAATTT
CTTCGACTACAATGCCCACGTCCCGTACAACGCCGGCCTCCGCAAGCTCC
AGCGCAACCCGGACGTGACCGTCCGCGCCCGCGGCGTCATGGAGAAATGC
ACGTACTGCGTGCAGCGGATCCGAGAGGCGGACATCCGCGCGCAGATCGA
GCGGCGGCCGCTCCGGCCGGGCCAGGTGGTCACCGCCTGCCAGCAGGCCT
GTCCGACCGGCGCGATCCAGTTCGGGTCGCTGGATCACGCGGATACCAAG
ATGGTCGCGTGGCGCAGGGAGCCGCGCGCGTACGCCGTGCTCCACGACCT
CGGCACCCGGCCGCGGACGGAGTACCTCGCCAAGATCGAGAACCCGAACC
CCGAGATTGAATGAGCCATGGCGGGCCCGCTCATCCTGGACGCACCGACC
GACGATCAGCTGTCGAAGCAGCTCCTCGAGCCGGTATGGAAGCCSCGCTC
CCGGCTCGGCTGGATGCTCGCGTTCGGGCTCGCGCTCGGCGGCACGGGCC
TGCTCTTCCTCGCGATCACCTACACCGTCCTCACCGGGATCGGCGTGTGG
GGCAACAACATCCCGGTCGCCTGGGCCTTCGCGATCACCAACTTCGTCTG
GTGGATCGGGATCGGCCACGCCGGGACGT TCATCTCCGCGATCCTCCTCC

PCT/US99/23535



10

15

20

25

30

35

40

45

55

10

15

20

30

WO 00/22139

156

TGCTCGAGCAGAAGTGGCGGACGAGCATCAACCGCTTCGCCGAGGCGATG
ACGCTCTTCGCGGTCGTCCAGGCCEECCTCTTTCCGGTCCTCCACCTCGG
CCGCCCCTGGTTCGCCTACTGGATCTTCCCGTACCCCGCGACGATGCAGG
TGTGGCCGCAGTTCCGGAGCGCGCTGCCGTGGGACGCCGCCGCGATCGCG
ACCTACTTCACGGTGTCGCTCCTGTTCTGGTACATGGGCCTCGTCCCGGA
TCTGGCGGCGCTGCGCGATCACGC T CCGGGCCGCGTCCGGCGGGTGATCT
ACGGGCTCATGTCGTTCGGCTGGCECGGCGCCGCCGACCACTTCCGGCAT
TACCGGGTGCTGTACGGGCTGCTCECGGGGCTCGCGACGCCCCTCGTCET
CTCGGTGCACTCGATCGTGAGCAGCGATTTCGCGATCGCCCTGGTCCCCG
GCTGGCACTCGACGCTCTTTCCGCCETTCTTCCTCGCGGGCGCGATCTTC
TCCGGGTTCGCGATGGTGCTCACGCTGCTCATCCCGGTGCGGCGGATCTA
CGGGCTCCATAACGTCGTGACCGC3CGCCACCTCGACGATCTCGCGAAGA
TGACGCTCGTGACCGGCTGGATCG - CATCCTCTCGTACATCATCGAGARAC
TTCCTCGCCTGGTACAGCGGCTCGECGTACGAAATGCATCAGTTTTTTCA
GACACGCCTGCGCGGCCCGAACAACECCGCCTACTGGGCCCAGCACGTCT
GCAACGTGCTCGTCATCCAGCTCCT CTGGAGCGAGCGGATCCGGACGAGT
CCCGETCGCGCTCTGGCTCATCTCCATCCTCGTCAACGTCGGGATGTGGAG
CGAGCGGTTCACGCTCATCGTGATGTCGCTCGAGGAAGAGTTCCTCCCGT
CCAAGTGGCACGGCTACAGCCCGACETGGGTGGACTGGAGCCTCTTCATC
GGGTCAGGCGGCTTCTTCATGCTC CTGTTCCTGAGCTTTTTGCGCGTCTT
TCCGTTCATCCCCGTCGCGGAGGTCAAGGAGCTCAACCATGAAGAGCTGE
AGAAGGCTCGGGGCAAGGGGGGGCSCTGATGGAGACCGGAACGCTCGGCG
AGTTCCACGACCCGGAGGCGATGC - CCATGCGATCCGAGAGCTCAGGCGG
CGCGGCTACCGCCGGGTGGAAGCE T TCACGCCCTATCCGGTGAAGGGGCT
CGACGAGGCGCTCGACCTCCCGCG:TCGAACCTCAACCGGATGGTGCTGC
CCTTCGCGATCCTGGGGGTCGTGE SCGGCTACTTCGTCCAGTGEGTTCTGC
AACGCTTTCCACTATCCGCTGAACGTGGGCGGGCGCCCGCTGAACTCGGC

GCCGGCGTTCATCCCGATCACGT - CGAGATGGGGGTGCTCTCCACCTCGA

TCTTCGGCGTGCTCATCGGCTTTTACCTGACGAGGCTGCCGAGGCTCTAC
CTCCCGCTCTTCGACGCCCCGGGT TTCGAGCGCGTCACGCTGGATCGGGT
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CCTGGTCGGGCTCGACGACACGGAACCTTCCTTCTCGAGCGCCCAGGCGG
AGCGCGATCTCCTCGCGCTCGGCGCCAGGCGCGTCGTCGTGGCGAGGAGG
CGCGAGGAGCCATGAGGGCCGGCGCCCCGGCTCGCCCCCTCGGGCGCGCE
CTCGCGCCGTTCGCCCTCGTCCTGCTCGCCGGGTGCCGCGAGAAGGTGCT
GCCCGAGCCGGACTTCGAGCGGATGATCCGCCAGGAGAAATACGGGCTCT
GGGAGCCGTGCGAGCACTTCGACGACGGCCGCGCGATGCAGCACCCGCCC
GAGGGGACCGTCGCGCGCGGGCGCGTCACCGGGCCGCCCGGCTATCTCCA
GGGCGTCCTCGACGGGGCGTACGTCACGGAGGTGCCGCTCTCGCTCACGG
TCGAGCTCGTGCAGCGCGGCCGGCAGCGCTTCGAGACCTTCTGCGCGCCG
TGCCACGGGATCCTCGGCGACGGCAGCTCGCGCGTGGCGACGAACATGAC
GCTGCGCCCGCCGCCGTCGCTCGTCGGACCCGAGGCGCGGAGCTTCCCGC
CGGGCAGGATCTACCAGGTCATCATCGAGGGCTACGGCCTGATGCCGCGC
TACTCGGACGATCTGCCCGACATCGAAGAGCGCTGGGCCGTCGTCGCCTA
CGTGAAGGCGCTTCAGCTGAGCCGCGGAGTGGCCGCGGGCGCCCTCCCGL
CCGCGCTCCGCGGCCGGGCAGAGCAGGAGCTGCGATGAACAGGGATGCCA
TCTAGTACAAGGGCGGCGCGACGATIGCGGCCTCGCTCGCGATCGCGGCG
CTCGGCGCGGTCGCCGCGATCGTCGGCGGCTTCGTCGATCTCCGCCGGTT
CTTCTTCTCGTACCTCGCCGCGTGGTCGTTCGCGGTATTCCTGTCCGTGG
GCGCGCTCGTCACGCTCCTCACCTGCAACGCCATGCGCGCGGGCTGGCCC
ACGGCGGTGCGCCGCCTCCTCGAGACGATGGTGGCGCCGCTGCCCCTGCT
CGCGGCGCTCTCCGCGCCGATCCTGGTCGGCCTGGACACGCTGTACCCGT
GGATGCACCCCGAGCGGATCGCCGGCGAGCACGCGCGGCGCATCCTCGAG
CACAGAACGCCCTACTTCAATCCAGGCTTCTTCGTCGTGCGCTCGGCGAT
CTACTTCGCGATCTGGATCGCCGTCGCCCTCGTGCTCCGCCGGCGATCGT
TCGCSCAGGACCGTGAGCCGAGGGCCGACGTCARAGGACGCGATGTATGGC
CTGAGCGGCGCCATGCTGCCGGTCGTGGCGATCACGATCGTCTTCTCGTC
GTTCIACTGGCTCATGTCCCTCGACGCGACCTGGTACTCGACGATGTTCC
CGGTCTACGTGTTCGCGAGCGCCTTCGTGACCGCCGTCCGCGCGCTCACG
GTCCTCTCGTATGCCGCGCAGACETCCGGTTACCTCGCGAGGCTCAACGA
CTCGCACTATTACGCGCTCGGGCGECTGCTCCTCGCGTTCACGATATTCT

PCT/US99/23535



10

15

20

25

30

35

45

55

10

20

25

30

WO 00722139

158

GGGCCTATGCGGCCTATTTCCAGTTCATGTTGATCTGGATCGCGAACAAG
CCCGACGAGGTCGCCTTCTTCCTCGACCGCTGGGAAGGGCCCTGGCGGCT
GACCTCCGTGCTCGTCGTCCTCACGCGGTTCGTCGTCCCGTTCCTGATCC
TGATGTCGTACGCGATCAAGCGGCGCCCGCGCCAGCTCTCGTGGATGGCG
CTCTGGGTCGTCGCCTCCGGCTACATCGACTTTCACTGGCTCGTGGTGCC
GGCGACAGGGCGCCACGGGTTCGCCTATCACTGGCTCGACCTCGCGACCC
TGTGCGTCGTGGGCGGCCTCTCGACCGCGTTCGCCGCGTGGCGGCTGCGA
GGGCGGCCGGTGGTCCCGGTCCACGACCCGCGGCTCGAAGAGGCCTTTGC
GTACCGGAGCATATGATGTTCCGTTTCCGTCACAGCGAGGTTCGCCAGGA
GGAGGACACGCTCCCCTGGGGGCGCGTGATCCTCGCGTTCGCCGTCGTGC
TCGCGATCGGCGGCGCGCTGACGCTCTGGGCCTGGCTCGCGATGCEGGCT
CGCGAGGCGGATCTGCGGCCCTCCCTCGCGTTCCCCGAGAAGGATCTCGG
GCCGCGGCGCGAGGTCAGCATGGTCCAGCAGTCGCTGTTCGACGAGGCGC
GCCTCGGCCAGCAGCTCGTCGAGGCGCAGCGCGCGGAGCTCCGCCGCTTC
GGCGTCGTCGATCGGGAGAGCGGCATCGTGAGCATCCCGATCGACGACGC
GATCGAGCTCATGGTGGCGGAGGGCGCGCGATGAGCCGGGCCGTCGCCGT
GGCCCTCCTGCTGGCAGCCGGCCTCGTGTCGCGCCCGGGCGCCGCGTCCG
AGCCCGTATCGCTTTCGCCCCGCGCTGEGCCCGTCCGCGGGCGAGGCCGE

GCTCTGAAACGACGGCTCCGGCGCGGATGAGCGGCCCGAGGCGACCTCCT

GCAACCCACCGCGCTGCGTACAGGGGTAAATCAACTGCATTCCAGGATAC
GGACCGCGCAGCATAAACCCTCACCGGACAGACTGAATAATGCCGAACCT
TGAACTTCTATGCCCATGCGTGCGGGATCATCATGCCCAACTATTTAAAC
TGGTCCCTCCGGCAAAAGGAACGGACCAGCACCCAGAATAACCCCTGTTT
GGCCAGCGCAAAAAAATGAAAACTCTTCTCCTTGCGGCTAAAATAAACGA
CTCCGGGGAACCGAATGGTATGCAATACACCATGGCAACGCGATTCGTCC
TAACCTTAAACAAACTTCCCAGCGACTCGTCCGTCGAACGCTTCTGACGC
AAGACCATGACCCCACGAGAACCGGGCGGCGGACACACTGCCAGTGAAAC
TCGGCCTAGGCCCGCCCTGCCTTCACGTATTCACCGTGGGGCGGTCCAAA
ACTAAAAACAATACGTGACTCTTCTCAAATATCGTCGGATAAAGGCCAAC
ACGCGTACCTCCCCCTAAAGGGAAGAARACCCCTACCAGGGTGGACCGTAT
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CCACCCGTGATCCCTGAAACATCTCCAGCCGCGTACAARATTAGGCTTTGA
CAAAACC

SEQ ID No 80 (>Contig5$s)

GGGGARAGAAGTCGGGAGCAGCAGAAGAGCGCAGCGATTGAAAGCACGAC
GCAAGGGCAAAGGACATNAGACGACAACAGARAGGCGAAGACATGAGAAG
AGGAGARAGACTCGGARATGGGCACAAAGCGAGAAARAACGTAACGCTAT
CTGAGAAAGAACACCATAAAGTCAGACTGGGGTAAAGCCATACACGCAGC
GAAAGCAGACAAGCAAAAGTCATTAACAGATGCAACAAAGRACAAAAGAG
ARAGGAAGGACACATGAAGGAGAAAGGCGGCTTCGAGAACTAAAGACGGG
AGCCAACAATATACCTTTCACAGGEGCGAAGAAGGGCCCARGGTTCAATC
GAAGACCATTGAATCCAAGGAAGTCCAATCGGAAGAAAAAAGCATATTGA
TAAACCAGACAACGACAGCAGGCCTGAACGTAGGAGCGAGATCGTGAGAC
ATCAGTAGGCARAACAAGAGCGCTACACCCAGGGGTCGTCAACCTAGAAA
GGCGCGTCCTCAAGCCGGTAGCGGCCGCGCGCGACCAGCCCGATGCGGGE
GCCTTCGCGCGCGAACCGCCGCACCGTCGCGCGCCCCACGCCCGCTGACG
CCCCCGTGATCACCACGACCTCCGGCCGCCTGGAATCGCCCATGCCCGTC
GCCTCCCGCCTCGCCCGCGGCGTCAAGCAACGTGAATGCCACCTGAGCGT
GTCACTTCCTCAAGCTCGACAGCACGTCCTTGATCCGCTCGGTCGGACCC
GCCGTGAGCGACCAGGGGCTCGGCTGCCGCACGACGTGCAGGTCGCCTCG
ACGCTCGAGCACCTCGAACCGCGTCGTTCCCTGCTCGGTCCGGACGAACC
GGAGCGCCACCACGGCCGTGCCCACATGGAGGTTCGAGAGGGTGATCTCG
GGCAGCCACGCCGGCAGCGCCGGGTCGACCAGCAGCAGGTCGAGCGGCGC
GAACGGGTACAGCCCGAGCATCGCCTGGAGCATCGCGAACACGCTCGAGC
AGGACCAGGCCTGCGGCCAGTTGGCCTTCGGGTACAGCGCGGGGAACGGE
TGCTCCGCGTCGCGCGGGTGGCCGCTCCAGCACTCGGGCAGCCGGTGGTG
CTCGAACAGCGCCGCCGCCTCGAACACGGCGCGGCACAGGAGCGCCACGT
GCCCGTGCAGGCCGTACCGCGCGAGICCGAGCGCGATCGCGCCCTGATCG
ACGGGCCAGACCGTCCCCCGGTGATAGCTGTACGGATCGAACGCGGGGTG
ATCGGCCGAGAGCGTGCGGATACC CCAGCCGGAGAACATGTCCGCCGCGA
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ACATGCGGATGGCGGTGGGCTCGGCGAGGGCCTGGTCCACGATCCCCGCC
GCGAGGCAGAGCCCCGGATCCGAGCCCGATCGAGCGGATCTGGCGCTTGTC
CGGGCCGAGGCCCATCGCGAAGGTGCGCGCGTCGGGCATCCAGAAGGCGT
CGTTGAACCGCCTCTGCAGCTCGAGCGCCTCGGCGAACAGCCGTCGCGCG
TCGTCCTTGCGGCCGAACCAGAAGAGCAGCTCGGAGAGGCGCAGCTTCGA
CAGGAACACGAAGCCCTGCATCTCGCACGTCCCGATCGGCGGCCGCACCT
GAGAGCCGTCGGCGTGGACGATGGCGTCGTCGGAGTCCTTCCAGCCCTGG
TTCTGGATCGACGCGCTCGAGCGGGGCTCGTACTCGTAGAACCCGTCGLCC
GTCGAGATCGCCCTCCTCGTCGAT CCAGCGCATGGCCCTGAGCGCAGGCT
CGATCAGGCGGCCGACGCGCTCGCGATCGCCGGTCCAGTGCCAGAGCTCC
GAGGCGGCCACCGCGTAGAACATCGTCGAGGTCGCCGACGCGTACGTGCG
CCCCAGCGGGTTGTAGTTGAGGTCCGAGAGCGCTCCGTCCCTGGCCTGAT
GCAGCATCCGGTCGGGCTGCTCGTCGCGCCAGTCGTCGACGACGCGCCCC
TGCCAGCGCGGGAGCACGAGCGCTSTGCCTGCGAGGATGTCGGTCGTCAG
CGCGGCGGCCTGCGTGCCCGCGGCTAGCGGGTCGCGGCCGAAGAGCCCGA
TGTAGATCGGCAGTCCGGCGGCCACCGTCCAGGAGCGCTCGTCCTGGTCG
ATATCGTACATGCGGAGCGCGATGAGATCGCGCTTGGCTCGCTCGAGCAC
GGAGAAGACCGTATGCGAGAGCGTSTCGGCGCCCGGGACCGAGAAGGACG
TGGCGCGGTGGTGGAAGGTGCCGCGCGCCACGTCGCGCGCGTTTCGCGTG
CCGAAGAACGAGCGGCAGCCGGCGAGCAGCGGGAGCGGTTCGCCGCGGAT
CAGGGCGATCACGTCGACGCAGCCGCGCCAGGTGCCATGGGGCTCGAGAT
CGATCGAGAACCGGATCTCGCGGCCAGCGCAGGACGGGGGCGAGCCCGCG
CTCCGGGCCCGTACGACGATCCCGGCGTCGAAGCGCGCGACGCCGGATTC
TCCGGGGTGTTCATAGCGGTGCTCGGCGCGGTAGfCGCAGCGCAGCGCGC
ATCCGTGCTCGGCGGGCTCGAGCGTCCACCGGGCGTCGCCGCGCTGGAGG
CGCGGGCCGTCCGTCTCCTCCGCGTCGGCGAAGTCGGCGTCGATCTCGAG
CGCCAGCGTGAAGCGCACGCGCTCCTGCGTGAAGCTCGCGACGTCGATGT
CCTCGTGGAAGCCGTCCCCCACGAAGCGCGACAGCCGCAGCTCGACGGTC
CGCGGCGCCECGCCECCGCCCTCGGGCGGCGGGGCGATGTAGTAGCCGAG
CCAGCTGTCCGGCTCGACGGCGGAGAGCGCGACGGGCGCCGGCGGCCTGC
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CGTCGATCAGGTGGCGGTAGAGGGAGAGGAGGCGGGTGTTGCGCACGAAC
AGGCCGATGTGCGGCTCGGGCGCGATCGAGCCGTCCGGACGCATGCACAG
GACCGTCCGGTTCTGGCTGATGTACAGGGAGCCGGCGCGGGGCCTCAGCG
TGGCCAGCGAGCCGAAGGGTCTCTCGAGCGACATGGTCACCTCCAGGCGA
GCCCGGGGTGAGGACTGCCAGGGGCGTGCCAACGACGTGGACGCGCTCAC
GCCAAGCCGCTGGGCGGGCGCGGCGGCCCCTGCGCCCGAGGCTCAGCCGA
GCGCGAGCGGTGTTTCGTCGGCGCGAGCGGGCCTCGTCGTCGCCTCCAGG
TAGGCCTTTCCGATGTCGGCCTCGTCCACGAACCCGACGATCGCGCCCTC
GCCGTCGACGACGGGGACCTCGCGGACGCCGTGCGCCACCATCGCCTCGG
TCGCCGTCCGCAGATCGTCGGTGACCGTCACGGCCACCGGCGGCTGCATC
GCGTCGGCGGCCACGGTCATCCGCTCGAGGTCGTGCTCCACCGCGATGAT
CCGGAGCGACTCGGCGGTGATCATGCCGACCATCTTGCGCGACGGTTCGA
GCACCGGGAACACCTCCTGCCAGCTCGCGTCGGCCGCCCGCCGGAGCATC
TCGCGGGCCGGCGTCCCCGGCACGAACGTCACGAGCGCGCGCCCCTCGAT
CATGATCTGCCGCACGCGGATGGTCTTGAGCACGTCGAGCGTCGGCACCG
GGTGCGCGGGAGACTCGCGCTGGGTGGGGAGCTGCGCGTGGTAGAGCGAG
TGCTTCCGCAGCGCGACGAAGGCGACGCCCTCGGCGAGCATCAGCGGAAC
CAGGAGGTCGTAGCTGCCGGCGAGCTCGCAGACCATCACGAGGGAGCTCA
CCGGCACGTGCGCGACGCCGCCGTAGAAGGTGCCCATGCCCACGAGCGCG
AAGSCGCCCGGGTCGATGCGCGGATCGCCGAGCAGGAGCGCCGCCGCGCG
CCCGAACGCGCCGCCGAAGAGCCCGCCGATGACGAGCGACGGCGCGAAGT
CGCCGGCGCACCCGCCGCTGCCGAGCGTGAGCGACGAGGCGACGATCTTG
GCCGCGCAGAGCAGGAGCAGGAGCTCCACGCCGCGCCAGCCCGGGTGGAG
CCACGTGGCGCCGETGATCGCGACCTGGACGGCGCCGTACCCGCCGCCGA
GCAGCCCGAGCCCTTGCCCGGGGCTCTCGATCCTGCGGCCGACGAACCAG

. AGGACGGGCACGCAGAAGAGGCCCAGCGCGAGCCCGCCGAGCCCCGGGCG

CGCCCAGGGGGCGATGGGCAGGCGCGCCGCGATCGCCTTCACGCCGCCGA
GGCACTTCAGGAAGCCGATCGCGACGAAGGCCAGGAGCAGCGCGAGCAGC
GCATAGAGAGGGAGGTGCGACGGGACGAACGCATACTTCGGCGCGTGCGC
GAASAGCGTCGACTCGCCGTAGAACGAGATGAAGACCGAGTAGGAGACCA
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CGCTGGCGAGCAGCGCCGGGATCAGCGCCTCGGCCTCGAAGTCGTCGCGG
TAGAGCACCTCGACGGCGAGCAGGGCGGCGCCGAGCGGCGTGCGGAAGAT
GGCGGACATCCCGGCCGCGACCCCCGCGAGCATCAGGATGCGGTGCTCGC
GCCGGCCGACCGCGAGCCCGCGCCCCACGAGCGAGCCGAGCGCTCCTCCG
ACCTGCATGGTCGGCCCCTCGCGACCGCCGGCGCCGCCCGAGCCGAGCGT
GAGGATCGACGCGACCGCCTTGACCCACGCGACCCGCTTGCGCATCCGGC
CGCCGTGGTGGTGGAAGGCCTGGATCATCGCGTCGCCGCCGCCGCCCGCG
GCCTCGGGGGCGAGGCGCCAGGTGAGGATGCCCCCGGCCAGCGCTCCGAG
CGCCGGGATCAGCAGCAGCAGCCAGAGCCGGACGCTCCGETGCTCGGGGC
CGTCGCCGCTGAAGATGGCCTCGCCGTGGGCTCGAAGCCGCGCGTAGCCG
GCGAGGCGGCCCGAGGAGCAGCTCCTCGACGAGCTCGAGGGCGCCGAAGRA
GAGCACCGCGACGAGGCCCGCGATGGCCCCGACGAGCACGGCATGCAGGA
TCGTGCGCCCGACGAGCCTGAGATCGAGGGGCGCGACCTCCGAGAGGAGC
GCGGAGAAGGGGCGCCGCCGTCGCACCACGCCGGCGCGCTCTGCTGGGARA
TGGTTCCGTCACGGCGATGGT

SEQ ID No 81 (>Contigsé)

GGATCCGGCCGCGAGCGGCTGCGGTGCCCATGCGCTCGACGGTGACGGGT
GGGGTGATCGCGGGTCCGGAGCTCGGTGCGAGCTACTGGGCGGACAACCT
TCGGCAGCCGGTGCGCTTCGCTGCGGCGGCGCARGCGCTGCTGGAGGRTG
GCCCCGCGOTGTTCATCGAGATGAGCCCGCACCCGATCCTGGTGCCGCCT
CTGGACGAGATCCAGACGGCGGCCGAGCAAGGGGGCGCTGCGGTGGGCTC
GCTGCGGCGAGGGCAGGACGAGCGCGCGACGCTGCTGGAGGCGCTGGGGA
CGCTGTGGGCGTCCOGCTATCCGGTGAGCTGGGCTCGGCTGTTCCCCGCG
GGCGGCAGGCGGGTTCCGCTGCCGACCTATCCCTGGCAGCACGAGCGGTG
CTGGATCGAGGTCGAGCCTGACGCCCGCCGCCTCGCCGCAGCCGACCCCA
CCARGGACTGGTTCTACCGAACGGACTGGCCCGAGGTGCCCCGCGCCGCC
CCGAAATCGGAGACAGCTCATGGCAGCTGGCTGCTGTTGGCCGACAGGSG
TGGGGTCGGTGAGGCGGTCGCTGCAGCGCTGTCGACGCGCGGACTTTCCT
GCACCGTGCTTCATGCGTCGGCTGACGCCTCCACCGTCGCCGAGCAGGTA
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TCCGAAGCTGCCAGTCGCCGAAACGACTGGCAGGGAGTCCTCTACCTGTG
GGGCCTCGACGCCGTCGTCGATGCTGGGGCATCGGCCGAéGAAGTCAGCG
AGGCTACCCGCCGTGCCACCGCACCCGTCCTTGGGCTGGTTCGATTCCTG
AGCGCTGCGCCCCATCCTCCTCGCTTCTGGGTGGTGACCCGCGGGGCATG
CACGGTGGGCGGCGAGCCAGAGGCCTCTCTTTGCCAAGCGGCGTTGTGGG
GCCTCGCGCGCGTCGCGGCGCTGGAGCACCCCGCTGCCTGGGGTGGCCTC
GTGGACCTGGATCCTCAGAAGAGCCCGACGGAGATCGAGCCCCTGGTGGC
CGAGCTGCTTTCGCCGGACGCCGAGGATCAACTGGCGTTCCGCAGCGGTC
GCAGGCACGCAGCACGCCTTGTAGCCGCCCCGCCGGAGGGCGACGTCGCA
CCGATATCGCTGTCCGCGGAGGGGAGCTACCTGGTGACGGGCGGGCTGGG
TGGCCTTGGTCTGCTCGTGGCTCGGTGGCTGGTGGAGCGGGGAGCTCGAC
ATCTGGTGCTCACCAGCCGGCACGGGCTGCCAGAGCGACAGGCGTCGGGC
GGAGAGCAGCCGCCGGAGGCCCGCGCGCGCATCGCAGCGGTCGAGGGGCT
GGAAGCGCAGGGCGCGCGGGTGACCGTGGCAGCGGTGGATGTCGCCGAGG
CCGATCCCATGACGGCGCTGCTGGCCGCCATCGAGCCCCCGTTGCGCGGG
GTGGTGCACGCCGCCGGCGTCTTCCCCGTGCGTCACCTGGCGGAGACGGA
CGAGGCCCTGCTGGAGTCGGTGCTCCGTCCCAAGGTGGCCGGGAGCTGGC
TGCTGCACCGGCTGCTGCGCGACCGGCCTCTCGACCTGTTCGTGCTGTTC

TCGTCGGGCGCGGCGGTGTGGGGTGGCAAAGGCCAAGGCGCATACGCCGC

GGCCAATGCGTTCCTCGACGGGCTCGCGCACCATCGCCGCGCGCACTCGC
TGCCGGCGTTGAGCCTCGCCTGGGGCTTATGGGCCGAGGGAGGCATGGTT
GATGCAAAGGCTCATGCACGTCTGAGCGACATCGGGGTCCTGCCCATGGC
CACGGGGCCGGCCTTGTCGGCGCTGGAGCGCCTGGTGAACACCAGCGCTG
TCCAGCGTTCGGTCACACGGATGGACTGGGCGCGCTTCGCGCCGGTCTAT
GCCGCGCGAGGGCGGCGCAACTTGCTTTCGGCTCTGGTCGCGGAGGACGA
GCGCGCTGCGTCTCCCCCGGTGCCGACGGCAAACCGGATCTGGCGCGGCC
TGTCCGTTGCGGAGAGCCGCTCAGCCCTCTACGAGCTCGTTCGCGGCATC
GTCGCCCGGGTGCTGGGCTTCTCCGACCCGGGCGCGCTCGACGTCGGCCG
AGGCTTCGCCGAGCAGGGGCTCGACTCCCTGATGGCTCTGGAGATCCGTA
ACCGCCTTCAGCGCGAGCTGGGCGAACGGCTGTCGGCGACTCTGGCCTTC
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GACCACCCGACGGTGGAGCGGCTGSTGGCGCATCTCCTCACCGACGTGCT
GAAGCTGGAGGACCGGAGCGACACCCGGCACATCCGGTCGGTGGCGGCGG
ATGACGACATCGCCATCGTCGGTGCCGCCTGCCGGTTCCCAGGTGGGGAT
GAGGGCCTGGAGACATACTGGCGGCATCTGGCCGAGGGCATGGTGGTCAG
CACCGAGGTGCCAGCCGACCGGTGGCGQGCGGCGGACTGGTACGACCCCG
ATCCGGAGGTTCCGGGCCGGACCTATGTGGCCAAGGGTGCCTTCCTCCGC
GATGTGCGCAGCTTGGATGCGGCGTTCTTCGCCATTTCCCCTCGTGAGGC
GATGAGCCTGGACCCGCAACAGCG3CTGTTGCTGGAGGTGAGCTGGGAGG
CGATCGAGCGCGCTGGCCAGGACCCGATGGCGCTGCGCGAGAGCGCCACG
GGCGTGTTCGTGGGCATGATCGGGAGCGAGCACGCCGAGCGGGTGCAGGG
CCTCGACGACGACGCGGCGTTGCTSTACGGCACCACCGGCAACCTGCTCA
GCGTCGCCGCTGGACGGCTGTCGTTCTTCCTGGGTCTGCACGGCCCGACG
ATGACGGTGGACACCGCCTGCTCGTCGTCGCTGGTGGCGTTGCACCTCGC
CTGCCAGAGCCTGCGATTGGGCGAGTGCGACCAGGCCCTGGCCGGCGGGT
CCAGCGTGCTTTTGTCGCCGCGGTCATTCGTCGCGGCGTCGCGCATGCGT
TTGCTTTCGCCAGATGGGCGGTGCAAGACGTTCTCGGCCGCTGCAGACGG
CTTTGCGCGGGCCGAGGGCTGCGC:GTGGTGGTGCTCAAGCGGCTCCGTG

ACGCGCAGCGCGACCGCGACCCCATCCTGGCGGTGGTCAGGAGCACGGCG'

ATCAACCACGATGGCCCGAGCAGCGGGCTCACGGTGCCCAGCGGTCCTGC
CCAGCAGGCGTTGCTACGCCAGGCSCTGGCGCAAGCGGGCGTGGCGCCGG
CCGAGGTCGATTTCGTGGAGTGCCACGGGACGGGGACAGCGCTGGGTGAC
CCGATCGAGGTGCAGGCGCTGGGCGCGGTGTACGGGCGGGGCCGCCCCGC
GGAGCGGCCGCTCTGGCTGGGCGCTGTCAAGGCC&ACCTCGGCCACCTGG
AGGCCGCGGCGGGCTTGGCCGGCGTGCTCAAGGTGCTCTTGGCGCTGGAG
CACGAGCAGATTCCGGCTCAAC 23AGCTCGACGAGCTCAACCCGCACAT
CCCGTGGGCAGAGCTGCCAGTGGCCGTTGTCCGCAGGGCGGTCCCCTGGC

CGCGCGGCGCGCGCCCGCGTCGTGCAGGCGTGAGCGCTTTCGGCCTGAGC

GGGACCAACGCGCATGTGGTGTTSGAGGAGGCGCCGGCGGTGGAGCCTGT
GGCCGCGGCCCCCGAGCGCGCAG:GGAGCTGTTCGTCCTGTCGGCGAAGA
GCGCGGCGGCGCTGGATGCGCAG3CAGCCCGGCTGCGGGACCACCTGGAG
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AAGCATGTCGAGCTTGGCCTCGGCGATGTGGCGTTCAGCCTGGCGACGAC
GCGCAGCGCGATGGAGCACCGGCTGGCGGTGGCCGCGAGCTCGCGCGAGG
CGCTGCGAGGGGCGCTTTCGGCCGCAGCGCAGGGGCACACGCCGCCGGGA
GCCGTGCGTGGGCGGGCCTCGGGCGGCAGCGCGCCGAAGGTGGTCTTCGT
GTTTCCCGGCCAGGGCTCGCAGTGGGTGGGCATGGGCCGAAAGCTCATGG
CCGAAGAGCCGGTCTTCCGGGCGGCGCTGGAGGGTTGCGACCGGGCCATC
GAGGCGGAAGCGGGCTGGTCGCTGCTCGGGGAGCTCTCCGCCGACGAGGC
CGCCTCGCAGCTCGGGCGCATCGACGTGGTTCAGCCGGTGCTGTTCGCCA
TGGAAGTAGCGCTTTCTGCGCTGTGGCGGTCGTGGGGAGTGGAGCCGGAA
GCGGTGGTGGGCCACAGCATGGGCGAGGTTGCGGCGGCGCACGTGGCCGG
CGCGCTGTCGCTCGAGGACGCGGTGGCGATCATCTGCCGGCGCAGCCGGC
TGCTGCGGCGGATCAGCGCTCAGGGGGAGATGGCGCTGGTCGAGCTGTCG
CTGGAGGAGGCCGAGGCGGCGCTGCGTGGCCATGAGGGTCGGCTGAGCGT
GGCGGTGAGCAACAGCCCGCGCTCGACCGTGCTCGCCGGCGAGCCGGLGG
CGCTCTCGGAGGTGCTGGCGGCGCTGACGGCCAAGGGGGTGTTCTGGCCG
CAGGTGAAGGTGGACGTCGCCAGCCATAGCCCGCAGGTCGACCCGCTGCG
CGAAGAGCTGATCGCGGCGCTGGGAGCGATCCGGCCGCGAGCGGCTGCGG
TGCCGATGCGCTCGACGGTGACGGGCGGGGTCATCGCGGGTCCGGAGCTC
GGTGCGAGCTACTGGGCGGACAACCTTCGGCAGCCGGTGCGCTTCGCTGC
GGCGGCGCAAGCGCTGCTGGAGGGTGGCCCCGCGCTGTTCATCGAGATGA
GCCCGCACCCGATCCTGGTGCCGCCCCTGGACGAGATCCAGACGGCGGCC
GAGCAAGGGGGCGCTGCGGTGGGCTCGCTGCGGCGAGGGCAGGACGAGCG

CGCGACGCTGCTGGAGGCGCTGGGGACGCTGTGGGCGTCCGGCTATCCGG

TGAGCTGGGCTCGGCTGTTCCCCGCGEGCGGCAGGCGGGTTCCGCTGCCG
ACCTATCCCTGGCAGCACGAGCGGTACTGGATCGAGGACAGCGTGCATGG
GTCSAAGCCCTCGCTGCGGCTTCGGCAGCTTCGCAACGGCGCCACGGACC
ATCCGCTGCTCGGGGCTCCATTGCTCGTCTCGGCGCGACCCGGAGCTCAC
TTGTGGGAGCAAGCGCTGACCGACGAGAGGCTATCCTACCTTTCGGAACA
TAGGGTCCATGGCGAAGCCGTGTTGCCCAGCGCGGCGTATGTAGAGATGG
CGCTCGCCGCCGGCGTAGATCTC TATGGCACGGCGACGCTGGTGCTGGAG
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CAGCTGGCGCTCGAGCGAGCCCTCGCCGTGCCCTCCGAAGGCGGACGCAT
CGTGCAAGTGGCCCTCAGCGAAGAAGGTCCCGGTCGGGCCTCATTCCAGG
TATCGAGTCGTGAGGAGGCAGGTAGGAGCTGGGTGCGGCACGCCACGGGG
CACGTGTGTAGCGGCCAGAGCTCAGCGGTGGGAGCGTTGAAGGAAGCTCC
GTGGGAGATTCAACGGCGATGTCCGAGCGTCCTGTCGTCGGAGGCGCTCT
ATCCGCTGCTCAACGAGCACGCCCTCGACTATGGTCCCTGCTTCCAGGGC
GTGGAGCAGGTGTGGCTCGGCACGGGGGAGGTGCTCGGCCGGGTACGCTT
GCCAGGAGACATGGCATCCTCAAGTGGCGCCTACCGGATTCATCCCGCCT
TGTTGGATGCATGTTTTCAGGTGCTGACAGCGCTGCTCACCACGCCGGAA
TCCATCGAGATTCGGAGGCGGCTGACGGATCTCCACGAACCGGATCTCCC
GCGGTCCAGGGCTCCGGTGAATCAAGCGGTGAGTGACACCTGGTTGTGGG
ACGCCGCGCTGGACGGTGGACGGCGCCAGAGCGCGAGCGTGCCCGTCGAC
CTGGTGCTCGGCAGCTTCCATGCGAAGTGGGAGGTCATGGAGCGCCTCGC
GCAGGCGTACATCATCGGCACTCTCCGCATATGGAACGTCTTCTGCGCTG
CTGGAGAGCGTCACACGATAGACGAGTTGCTCGTCAGGCTTCAAATCTCT
GTCGTCTACAGGAAGGTCATCAAGCGATGGATGGAACACCTTGTCGCGAT
CGGCATCCTTGTAGGGGACGGAGAGCATTTTGTGAGCTCTCAGCCGCTGC
CGGAGCCTGATTTGGCGGCGGTGCTCGAGGAGGCCGGGAGGGTGTTCGCC
GACCTCCCAGTCCTATTTGAGTGGTGCAAGTTTGCCGGGGAACGGCTCGC
GGACGTATTGACCGGTAAGACGCTCGCGCTCGAGATCCTCTTCCCTGGTG
GCTCGTTCGATATGGCGGAGCGAATCTATCGAGATTCGCCCATCGCCCGT
TACTCGAACGGCATCGTGCGCGGTGTCGTCGAGTCGGCGGCGCGGGTGGT
AGCACCGTCGGGAATGTTCAGCATCTTGGAGATCGGAGCAGGGACGGGCG
CGACCACCGCCGCCGTCCTCCCGGTGTTGCTGCCTGACCGGACGGAGTAC
CATTTCACCGATGTTTCTCCGCTCTTCCTTGCTCGCGCGGAGCAAAGATT

TCGAGATTATCCATTCCTGAAGTATGGCATTCTGGATGTCGACCAGGAGC

CAGCTGGCCAGGGATACGCACATCAGAGGTTTGACGTCATCGTCGCGGCC

AATGTCATCCATGCGACCCGCGATATAAGAGCCACGGCGAAGCGTCTCCT -

GTCGTTGCTCGCGCCCGGAGGCCTTCTGGTGCTGGTCGAGGGCACAGGGC
ATCCGATCTGGTTCGATATCACCACGGGATTGATTGAGGGGTGGCAGAAG
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TACGAAGATGATCTTCGTATCGACCATCCGCTCCTGCCTGCTCGGACCTG
GTGTGACGTCCTGCGCCGGGTAGGCTTTGCGGACGCCGTGAGTCTGCCAG
GCGACGGATCTCCGGCGGGGATCCTCGGACAGCACGTGATCCTCTCGCGC
GCGCCGGGCATAGCAGGAGCCGCTTGTGACAGCTCCGGTGAGTCGGCGAC
CGAATCGCCGGCCGCGCGTGCAGTACGGCAGGAATGGGCCGATGGCTCCG
CTGACGTCGTCCATCGGATGGCGTTGGAGAGGATGTACTTCCACCGCCGG
CCGGGCCGGCAGGTTTGGGTCCACGCTCGATTGCGTACCGGTGCGAGGCGC
GTTCACGAAGGCGCTCGCTGGAGATCTGCTCCTGTTCGAAGACACCGGGC
AGGTCGTGGCAGAGGTTCAGGGGCTCCGCCTGCCGCAGCTCGAGGCTTCT
GéTTTCGCGCCGCGGGACCCGCGGGAAGAGTGGTTGTACGCTTTGGAATG
GCAGCGCAAAGACCCTATACCAGAZSCTCCGGCAGCCGCGTCTTCTTCCT
CCGCGGGGGCTTGGCTCGTGCTGATGGACCAGGGCGGGACAGGCGCTGCG
CTCGTATCGCTGCTGGAAGGGCGAGECGAGGCGTGCGTGCGCGTCATCGC
GGGTACGGCATACGCCTGCCTCGCGCCGGGGCTGTATCAAGTCGATCCGG
CGCAGCCAGATGGCTTTCATACCCTGCTCCGCGATGCATTCGGCGAGGAC
CGGATTTGTCGCGCGGTAGTGCATATGTGGAGCCTTGATGCGACGGCAGC
AGGGGAGAGGGCGACAGCGGAGTCSCTTCAGGCCGATCAACTCCTGGGGA
GCCTGAGCGCGCTTTCTCTGGTGCAGGCGCTGGTGCGCCGGAGGTGGCGE
AACATGCCGCGGCTTTGGCTCTTCGACCCGCGCCGTGCATGCGGTGGGCGC
GGAGGACGCAGCGGCCTCGGTGEC ZCAGGCGCCEGTGTGGGGCCTCGGTC
GGACGCTCGCGCTCGAGCATCCAGAGCTGCGGTGCACGCTCGTGGACGTG

.AACCCGGCGCCGTCTCCAGAGGAC3CAGCCGCACTGGCGGTGGAGCTCGG

GGCGAGCGACAGAGAGGACCAGGTCGCATTGCGCTCGGATGGCCGCTACG
TGGCGCGCCTCGTGCGGAGCTCCTTTTCCGGCAAGCCTGCTACGGATTGC
GGCATCCGGGCGGACGGCAGCTATSTGATCACCGATGGCATGGGGAGAGT
GGGGCTCTCGGTCGCGCAATGGAT SGTGATGCAGGGGGCCCGCCATGTGG
TGCTCGTGGATCGCGGCGGCGCTTSCGAGGCATCCCGGGATGCCCTCCGG
TCCATGGCCGAGGCTGGCGCGGAGSTGCAGATCGTGGAGGCCGACGTGGC
TCGGCGCGACGATGTCGCTCGGC T CTCTCGAAGATCGAACCGTCGATGC
CGCCGCTTCGGGGGATCGTGTACGTGGACGGGACCTTCCAGGGCGACTCC
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TCSATGCTGGAGCTGGATGCCCGTCGCTTCAAGGAGTGGATGTATCCCAA
GGTGCTCGGAGCGTGGAACCTGCACGCGCTGACCAGGGATAGATCGCTGG
ACTTCTTCGTCCTGTATTCCTCGGGCACCTCGCTTCTGGGCTTGCCAGGA
CAGGGGAGCCGCGCCGCCGGTGACGCCTTCTTGGACGCCATCGCGCATCA
CCGGTGCAAGGTGGGCCTTACAGCGATGAGCATCAACTGGGGATTGCTCT
CCGAAGCATCATCGCCGGCGACCCCGAACGACGGCGGAGCACGGCTCGAA
TACCGGGGGATGGAAGGCC TCACGCTGGAGCAGGGAGCGGCGGCGCTCGG
GCGCTTGCTCGCACGACCCAGGGCGCAGGTAGGGGTGATGCGGCTGAATC
TGCGCCAGTGGTTGCAGTTXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX
XXXXTATGGTATAACTTATTGATTATAATACAGTATACAAAGGTCCCTTT
TCAGGGACCCTTTCGTATGTTGTAGCTGATTTTATTTTCTTCTTTTCTTT
TGGGTGCTTTTAATAGCCATATATGATGTTTCATATAAAGTTAAAAGTTT
CCCCATCTGTCTATCTATAGCGTCATGT TTTTCAGGATTTCTTAATTTCT
GCAGCAGTTTAGATATATATTTCGCAGGTAACTTTATTATTAATGAATTA
TGGGATTGATACATTTCCTTTGTCCAATCTAAATCTTTTCCTGATTTCAA
TACCTCACTCTCATCTCTATTAATTATAAAACCGAGCTTTCCATACGGAC
CTGTTAAATATGATTGTAATTGTCTATACTCAGATGGACCTAATTCTTCA
AAATTTTTAGCATCAAAAACAACTTGTCTTGTTTTATAGTCCTCCAATAC
TCGTTTCCAAAAATCAGATTTGCCACCATTGGTGCCTATAATATCTCGTC
TCTGAACTGCGTTACCATTTGGATGGGACTTGATGTCTGTTAGGTGGGAT
GCAAATACTATTCTTAGTGCGTCTAAACACCATTGTTCAAATTCAGTGGC
ACCTTCATTTCCTATCGGTATCTGATCTAGATGAGTAGTTATTTGACCTA
TTGTTTTATTTCTAATGGCTGAATTATCTGAAATAATATTAATATCATAT
TCGTCATTTATCTCCTCTGCTTCCTCTGGAGCAAGTGCATTACGATTTAG

ATTCAAACCAAGCCAGTAACATGGATGAATTAATAATTTCTCATTACTTT.

CAAAACCTTTATCTGGAGTTCGCCCGTCATGGCAAAATGAATAGGATGAG
GTGTTTTTAT;ACGAATACCAACAAATCCTACACTATACAAACTTTGGAG
AATCCACTTGCCTTTAACAACTGTATTTCAGACGTTATTTTAGGATCTC
CATTTTCTTCGATTAATTCGAAAGATGCTTCTATTTTTTTTAAGCACGTA
TAAACTGTTAATTCAGGTTCAATGCTACGAAATGCACTAGTTATAACCTG
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TATTGAAGGAAAGATCTTCTGATACTCTTTCCAGAGATCTTCAAGTCTGG
CCATGGAAATTGACTTGGCTGCATATTCTAGGTCAGTGTTTATGATAGTT
TCTCTATTCTCTCTGAATGCGGAAAAAAAAGCTTCATTCAACAATGATAG
TAAATCCCTGGGCCGGTAAAGGGTAAATTGCAAACATCGCTTAARACCAT
TCCTCCCTTTAAGATCATCCGCTGTGCATCTATCCCAAACTCGTTGATCT
TTCTCAATATCTAGCTTAAATGCTACTTTCATTCTTTTAGCTGACAGCAT
TAGGAGTTGTGCCCAGTCCCAATGCAACCTTATGACTTGACCCTCTATAT

TTCTCGAGTAATCAGGATCTTCCTTTGATAGCGACCTAAATATATTATCC

CTTAAAAAAATTATTGGACGAATGCATTTTGCTTTTTGATTTAATTCAAT
AGATGCATATGCTAGACCTGCAATGATTCCAATTCCTATATTATCCGGTT
CATACGCCTCATCTAGCTTATCCATTAATATGACAACTTTCCTGTCTIGAG
CGTTCAAGAAGTGATACTATATTATTTTCTATTTCTGAGATATTCAAATT
GAATTGAAGATCACCAATTGATTCTTCTGGGTTATTTTCATCTAAATACT
CCTTTGCGACAAGCCTACACTTTCTTAAAATGTCACCTTGTGCAGAATTC
CATTTTTTCAAATGTTCATTCAACAATGTTTCTGATGATATTTGAGATGA
CAATTTGTAATGAGATGATATATATGATGCTATCTCCATTAGCATAGCGT
ATCGCCATAATAGTCTTGTTGCTGCCCTTGCTAAATTAAATGATCCTGTA
AATGGTTTCAACATTGATCTGAAACCAATAATTTGAGAATCGTCTGGTGA
GAAACTCAGGATTAATATTTTTTTGTCTTTCTTCCAATGCTCATTTAGCT
GAATAAATAAAGCACTTTTACCTGTCCCTCGTCTACCAACAACAATGGTC
CTGTCATCAGTTTCAATTAGAGTCCTAAAGTCAGCAGTTTCAATGAAAGC

ATTACTCAACATCTTTTTATCATTTTCTGCTGTCGTATCACCAAACGGAT
TAGACTTTGAAGTAATATTCAATTCCATATTCAACCTTTTATGTTAGTTG
CTTTCATTTATTACTTTATATACTGTTGAACGAGCAATATTCATTGTITTT
TGATATATGTGAGGCACCTAACCCCTGTTGCCACATATTTAATACTGCAT
CTCTATCTATTTTTCTTTTTCTACCAAAAACAACTCCTTTTGCCA

SEQ ID No 82 (>Contig57)
TCATCTATTGTATAGTTTGTATATTGATATGATATAATTATAACATATAA
ACAGTAAACTTTCTCTACGTAGATCGAGGAGAAGACTCAATTTGTTGACA
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TCXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXACTACTCGCATACCGTTG
CGCAACAGCGGCGCGAGGAGCAGGACGCATACGACATCACCGGCAATACG
CTCAGCGTCGCCGACGGACGGTTGTCTTATACGCTAGGGCTGCAGGGACC
CTGCCTGACCGTCGACACGGTCTGCTCGTCGTCGCTCGTGGCCATCCACC
TTGCCTGCCGCAGCCTGCGCGCTCGCGAGAGCGATCTCGCGCTGGCGGGA
GGCGTCAACATCCTCCTTTCGTCCAAGACGATGATAATGCTGGGGCGCAT
CCAGGCGCTGTCGCCCGATGGCCACTGCCGGACATTCGACGCCTCGGCCA
ACGGGTTCGTCCGTGGGGAGGGCTGCGGTATGGTCGTGCTCAAACGGCTC
TCCGACGCCCAGCGACACGGCGATCGGATCTGGGCTCTGATCCGGGGTTC
GGCCATGAATCAGGATGGCCGGTCGACAGGGTTGATGGCACCCAATGTGC
TCGCTCAGGAGGCGCTCTTGCGCGAGGCGCTGCAGAGCGCTCGCGTCGAC
GCCGGGGCCATCGGTTATGTCGAGACCCACGGAACGGGGACCTCGCTCGG
CGACCCGATCGAGGTCGAGGCGCTGCGTGCCGTGTTGGGGCCGGCGCGGG
CCGATGGGRGCCGCTGCGTGCTGGGCGCAGTGAAGACAAACCTCGGCCAC
CTGGAGGGCGCTGCAGGCGTGGCGGGTTTGATCAAGGCGGCGCTGGCfCT
GCACCACGAACTGATCCCGCGAAACCTCCATTTCCACACGCTCAATCCGC
GGATCCGGATCGAGGGGACCGCGCTCGCGCTGGCGACGGAGCCGGTGCCG
TGGCCGCGGGCGGGCCGACCGCGCTTCGCGGGGGTGAGCGCGTTCGGCCT
CAGCGGCACCAACGTCCATGTCGTGCTGGAGGAGGCGCCGGCCACGGTGC
TCGCACCGGCGACGCCGGGGCGCTCAGCGGAGCTTTTGGTGCTGTCGGCG
AAGAGCGCCGCCGCGCTGGACGCACAGGCGGCGCGGCTCTCAGCGCACAT
CGCCGCGTACCCGGAGCAGGGTCTCGGAGACGTCGCGTTCAGCCTGGTAT
CGACGCGTAGCCCGATGGAGCACCGGCTCGCGGTGGCGGCGACCTCGCGC
GAGGCGCTGCGAAGCGCGCTGGAGGTTGCGGCGCAGGGGCAGACCCCGGC
AGGCGCGGCGCGCGGCAGGGCCGCTTCCTCGCCCGGCAAGCTCGCCTTCC
TGTTCGCCGGGCAGGGCGCGCAGGTGCCGGGCATGGGCCGTGGGTTGTGG
GAGGCGTGGCCGGCGTTCCGCGAGACCTTCGACCGGTGCGTCACGCTCTT
CGACCGGGAGCTCCATCAGCCGCTCTGCGAGGTGATGTGGGCCGAGCCGG
GCAGCAGCAGGTCGTCGTTGCTGGACCAGACGGCGTTCACCCAGCCGGCG
CTCTTTGCGCTGGAGTACGCGCTGGCCGCGCTCTTCCGGTCGTGGGGCGT
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GGAGCCGGAGCTCGTCGCTGGCCATAGCCTCGGCGAGCTGGTGGCCGLCCT
GCGTGGCGGGTGTGTTCTCCCTCGAGGACGCCGTGCGCTfGGTGGTCGCG
CGCGGCCGGTTGATGCAGGCGCTSTCGGCCGGCGGCGCGATGGTATCGAT
CGCCGCGCCGGAGGCCGACGTGGCTGCCGCGGTGGCGCCGCACGCAGCGT
TGGTGTCGATCGCGGCAGTCAATGEGCCGGAGCAGGTGGTGATCGCGGGC
GCCGAGAAATTCGTGCAGCAGATCSCGGCGGCGTTCGCGGCGCGGGGGGT
GCGAACCAAACCGCTGCATGTCTCECACGCGTTCCACTCGCCGCTCATGG
ATCCGATGCTGGAGGCGTTCCGGCEGGTGACTGAGTCGGTGACGTACCGG
CGGCCTTCGATCGCGCTGGTGAGCAACCTGAGCGGGAAGCCCTGCACCGA
TGAGGTGAGCGCGCCGGGTTACTGSGTGCGTCACGCGCGAGAGGCGGTGC
GCTTCGCGGACGGAGTGAAGGCGC TGCACGCGGCCGGTGCGGGCCTCTTC
GTCGAGCGTGGGGCCGAAGCCGACEGCTGCTCGGCCTTGTGCCGGCCTGCCT
GCCGGATGCCAGGCCGGTGCTGCTCCCAGCGTCGCGCGCCGGGCGTGACG
AGGCTGCGAGCGCGCTAGAGGCGTTGGGTGGEGTTCTGGGTCGTCGGTGGA
TCGGTCACCTGGTCGGGTGTCTTC CCTTCGGGCGGACGGCGGGTACCGCT
GCCAACCTATCCCTGGCAGCGCGAGCGTTACTGGATCGAAGCGCCGGTCG
ATCGTGAGGCGGACGGCACCGGCTETGCTCGGGCGGGGGGCCACCCCCTT
CTGGGTGAAGTCTTTTCCGTGTCGACCCATGCCGGTCTGCGCCTGTGGGA
GACGACGCTGGACCGAAAGCGGCTGCCGTGGCTCGGCGAGCACCGGGCGC
AGGGGGAGGTCGTGTTTCCTGGCECCGGGTACCTGGAGATGGCGCTGTCG
TCGGGGGCCGAGATCTTGGGCGATGGACCGATCCAGGTCACGGATGTGGT
GCTCATCGAGACGCTGACCTTCGCGGGCGATACGGCGGTACCGGTCCAGG
TGGTGACGACCGAGGAGCGACCGEGACGGCTGCGGTTCCAGGTAGCGAGT
CGGGAGCCGGGGGAACGTCGCGCGCCCTTCCGGATCCACGCCCGCGGCGT
GCTGCGCCGGATCGGGCGCGTCGAGACCCCGGCGAGGTCGAACCTCGCCG
CCCTGCGCGCCCGGCTTCATGCCGCCGTGCCCGCTGCGGCTATCTATGGT
GCGCTCGCCGAGATGGGGCTTCAATACGGCCCGGCGTTGCGGGGGCTCGC
CGAGCTGTGGCGGGGTGAGGGCGASGCGCTGGGCAGGGTGAGACTGCCTG
AGGCCGCCGGCTCCGCGACAGCCTACCAGCTGCATCCGGTGCTGCTGGAL
GCGTGCGTCCAAATGATTGTTGGCGCGTTCGCCCATCGCGATGAGGCGAC
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GCCGTGGGCGCCGGTGGAGGTGGGCTCGGTGCGGCTGTTCCAGCGGTCTC
CTGGGGAGCTATGGTGCCATGCGCGCGTCGTGAGCGATGGTCAACAGGCC
TCCAGCCGGTGGAGCGCCGACTTTGAGTTGATGGACGGTACGGGCGCGGT
GGTCGCCGAGATCTCCCGGCTGGTGGTGGAGCGGCTTGCGAGCGGTGTAC
GCCGGCGCGACGCAGACGACTGGTTCCTGGAGCTGGATTGGGAGCCCGCG
GCGCTCGGTGGGCCCAAGATCACAGCCGGCCGGTGGCTGCTGCTCGGCGA
GGGTGGTGGGCTCGGGCGCTCGTTGTGCTCGGCGCTGAAGGCCGCCGGCC
ATGTCGTCGTCCACGCCGCGGGGGACGACACGAGCACTGCAGGAATGCGC
GCGCTCCTGGCCAACGCGTTCGACGGCCAGGCCCCGACGGCCGTGGTGCA
CCTZAGCAGCCTCGACGGGGGCGGCCAGCTCGGCCCGGGGCTCGGGGCGT
AGGGCGCGCTCGACGCGCCCCGGAGCCCAGATGTCGATGCCGATGCCCTC
GAATCGGCGCTGATGCGTGGTTCCGACAGCGTGCTCTCCCTGGTGCAAGC
GCTGGTCGGCATGGACCTCCGAAACGCGCCGCGGCTGTGGCTCTTGACCT
GCGGGGCTCAGGCGGCCGCCGCCGGCGATGTCTCCGTGGTGCAAGCGCCG
CTGTTGGGGCTGGGCCGCACCATCGCCTTGGAGCACGCCGAGCTGCGCTG
TATCAGCGTCGACCTCGATCCAGCCGAGCCTGAAGGGGAAGCCGATGCTT
TGCTGGCCGAGCTACTTGCAGATGATGCCGAGGAGGAGGTCGCGCTGCGC
GGTGGCGACCGGCTCGTTGCGCGGCTCGTCCACCGGCTGCCCGACGCTCA
GCGCCGGGAGAAGGTCGAGCCCGCCGGTGACAGGCCGTTCCGGCTAGAGA
TCGATGAACCCGGCGCGCTGGACCAACTGGTGCTCCGAGCCACGGGGCGG
CGCGCTCCTGGTCCGGGCGAGGTCGAGATCTCCGTCGAAGCGGCGGGGCT
CGACTCCATCGACATCCAGCTGGCGTTGGGCGTTGCTCCCAATGATCTGC
CTGGAGAAGAAATCGAGCCGTTGGTGCTCGGAAGCGAGTGCGCCGGGCGC
ATCGTCGCTGTGGGCGAGGGCGTGAACGGCCTTGTGGTGGGCCAGCCGGT
GATCGCCCTTGCGGCGGGAGTATTTGCTACCCATGTCACCACGTCGGCCA
CGCTGETGTTGCCTCGGCCTCTGGGGCTCTCGGCGACCGAGGCGGCCGLG
ATGCCCCTCGCGTATTTGACGGCCTGGTACGCCCTCGACAAGGTCGCCCA
C T3CAGGCGGGGGAGCGGGTGCTGAfCCATGCGGAGGCCGGTGGTGTCG
GTCTTTGCGCGGTGCGATGGGCGCAGCGCGTGGGCGCCGAGGTGTATGCG
ACCGCCGACACGCCCGAGAACCGTGCCTACCTGGAGTCGCTGGGCGTGCG
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GTACGTGAGCGATTCCCGCTCGGGCTGGTTCGTCACAGACGTGCATGCAT
GGACGGACGGCGAGGGTGTGGACGTCGTGCTCGACTCGCTTTCGGGCGAG
CGCATCGACAAGAGCCTCATGGTCCTGCGCGCCTGTGGTCGCCTTGTGAA
GCTGGGCAGGCGCGACGACTGCGCCGACACGCAGCCTGGGCTGCCGCCGC
TCCTACGGAATTTTTCCTTCTCGCAGGTGGACTTGCGGGGAATGATGCTC
GATCAACCGGCGAGGATCCGTGCGCTCCTCGACGAGCTGTTCGGGTTGGT
CGCAGCCGGTGCCATCAGCCCACTGGGGTCGGGGTTGCGCGTTGGCGGAT
CCCTCACGCCACCGCCGGTCGAGACCTTCCCGATCTCTCGCGCAGCCGAG
GCATTCCGGAGGATGGCGCAAGGACAGCATCTCGGGAAGCTCGTGCTCAC
GCTGGACGACCCGGAGGTGCGGATCCGCGCTCCGGCCGRATCCAGCGTCG
CCGTCCGCGCGGACGGCACCTACCTTGTGACCGGCGGTCTGGGTGGCCTC
GGTCTGCGCGTGGCCGGATGGCTGGCCCAGCGGGGCGCGGGGCAACTGGT
GCTGGTGGGCCGCTCCGGTGCGGCGAGCGCAGAGCAGCGAGCCGCCGTGG
CGGCGCTGGAGGCCCACGGCGCGCGCGTCACGGTGGCGAAAGCGGACGTC
GCCGATCGGTCACAGATCGAGCGGGTCCTCCGCGAGGTTACCGCGTCGGG
GATGCCGCTGCGGGGTGTCGTGCATGCGGCAGGTCTCGTGGATGACGGGC
TGCTGATGCAGCAGACTCCGGCGCGGTTCCGCACGGTGATGGGACCTARG
GTCCAGGGGGCCTTGCACTTGCACACGCTGACACGCGAAGCGCCTCTTTC
CTTCTTCGTGCTGTACGCTTCTGCAGCTGGGCTTTTCGGCTCGCCAGGCC
AGGGCAACTATGCCGCAGCCAACGCGTTCCTCGACGCCCTTTCGCATCAC
CGAAGGGCGCAGGGCCTGCCGGCGCTGAGCATCGACTGGGGCATGTTCAC
GGAGGTGGGGATGGCCGTTGCGCAAGAAAACCGTGGCGCGCGGCAGATC&
CTCGCGGGATGCGGGGCATCACCCCCGATGAGGGTCTGTCAGCTCTGGCG
CGCTTGCTCGAGGGTGATCGCGTGCAGACGGGGGTGATACCGATCACTCC
GCGGCAGTGGGTGGAGTTCTACCCGGCAACAGCGGCCTCACGGAGGTTGT
CGCGGCTGGTGACCACGCAGCGCGCGGTCGCTGATCGGACCGCCGGGGAT
CGGGACCTGCTCGAACAGCTTGCGTCGGCTGAGCCGAGCGCGCGGGCGEG
GCTGCTGCAGGACGTCGTGCGCGTGCAGGTCTCGCATGTGCTGCGTCTCC
CTGAAGACAAGATCGAGGTGGATGCCCCGCTCTCGAGCATGGGCATGGAC
TCGCTGATGAGCCTGGAGCTGCGCAACCGCATCGAGGCTGCGCTGGGCGT
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CGCCGCGCCTGCAGCCTTGGGCTGGACGTACCCAACGGTAGCAGCGATAA
CGCGCTGGCTGCTCGACGACGCCCTCGTCGTCCGGCTTGGCGGCGGGTCG
GACACGGACGAATCGACGGCGAGCGCCGGTTCGTTCGTCCACGTCCTCCG
CTTTCGTCCTGTCGTCAAGCCGCGGGCTCGTCTCTTCTGTTTTCACGGTT
CTGGCGGCTCGCCCGAGGGCTTCCGTTCCTGGTCGGAGAAGTCTGAGTGG
AGCGATCTGGAAATCGTGGCCATGTGGCACGATCGCAGCCTCGCCTCCGA
GGACGCGCCTGGTAAGAAGTACGTCCAAGAGGCGGCCTCGCTGATTCAGC
ACTATGCAGACGCACCGTTTGCGTTAGTAGGGTTCAGCCTGGGTGTCCGG
TTCGTCATGGGGACAGCCGTGGAGCTCGCCAGTCGTTCCGGCGCACCGGC
TCCGCTGGCCGTCTTCACGTTGGGCGGCAGCTTGATCTCTTCTTCAGAGA
TCACCCCGGAGATGGAGACCGATATAATAGCCAAGCTCTTCTTCCGAAAT
GCCGCGGATTTCGTGCGATCCACCCAACAAGTCCAGGCCGATGCTCGCGC
AGACAAGGTCATCACAGACACCATGGTGGCTCCGGCCCCCGGGGACTCGA
AGGAGCCGCCCGTGAAGATCGCGGTCCCTATCGTCGCCATCGCCGGCTCG
GACGATGTGATCGTGCCTCCGAGCGACGTTCAGGATCTACAATCTCGCAC
CACGGAGCGCTTCTATATGCATCTCCTTCCCGGAGATCACGRATTTCTCG
TCGATCGAGGGCGCGAGAfCATGCACATCGTCGACTCGCATCTCAATCCG
CTGCTCGCCGCGAGGACGACGTCGTCAGGCCCCGCGTTCGAGGCAARATG
ATGGCAGCCTCCCTCGGGCGCGCGAGATGGTTGGGAGCAGCGTGGGCGCT
GGCGGCCGGCGGCAGGCCGCGGAGGCGCATGAGCCTTCCTGGACGTTTGC
AGTATAGGAGATTTTATGACACAGGAGCAAGCGAATCAGAGTGAGACGAA
GCCTGCTTTCGACTTCAAGCCGTTCGCGCCTGGGTACGCGGAGGACCCGT
TCCCCGCGATCGAGCGCCTGAGAGAGGCAACCCCCATCTTCTACTGGGAT
GAAGGCCGCTCCTGGGTCCTCACCCGATACCACGACGTGTCGGCGGTGTT
CCGCGACGAACGCTTCGCGGTCAGTCGAGARGAGTGGGAATCGAGCGCGG
AGTACTCGTCGGCCATTCCCGAGCTCAGCGATATGAAGAAGTACGGATTG
TTCGGGCTGCCGCCGGAGGATCACGCTCGGGTCCGCARGCTCGTCAACCC

" GTCGTTTACGTCACGCGCCATCGACCTGCTGCGCGCCGAAATACAGCGCA

CCGTCGACCAGCTGCTCGATGCTCGCTCCGGACAAGAGGAGTTCGACGTT
GTGCGGGATTACGCGGAGGGAATCCCGATGCGCGCGATCAGCGCTCTGTT
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GAAGGTTCCGGCCGAGTGTGACGAGAAGTTCCGTCGCTTCGGCTCGGCGA
CTGCGCGCGCGCTCGGCGTGGGTTTGGTGCCCCAGGTCGATGAGGAGACC
AAGACCCTGGTCGCGTCCGTCACCGAGGGGCTCGCGCTGCTCCATGACGT
CCTCGATGAGCGGCGCAGGAACCCGCTCGAAAATGACGTCTTGACGATGC
TGCTTCAGGCCGAGGCCGACGGCAGCAGGCTGAGCACGAAGGAGCTGGTC
GCGCTCGTGGGTGCGATTATCGCTGCTGGCACCGATACCACGATCTACCT
TATCGCGTTCGCTGTGCTCAACCTGCTGCGGTCGCCCGAGGCGCTCGAGC
TGGTGAAGGCCGAGCCCGGGCTCATGAGGAACGCGCTCGATGAGGTGCTC
CGCTTCGACAATATCCTCAGAATAGGAACTGTGCGTTTCGCCAGGCAGGA
CCTGGAGTACTGCGGGGCATCGATCAAGARAGGGGAGATGGTCTTTCTCC
TGAfCCCGAGCGCCCTGAGAGATGGGACTGTATTCTCCAGGCCAGACGTG
TTTGATGTGCGACGGGACACGGGCGCGAGCCTCGCGTACGGTAGAGGCCC
CCATGTCTGCCCCGGGETETCCCTTGCTCGCCTCGAGGCGGAGATCGCCG
TGGGCACCATCTTCCGTAGGTTCCCCGAGATGAAGCTGAAAGAAACTCCC
GTGTTTGGATACCACCCCGCGTTCCGGAACATCGAATCACTCAACGTCAT
CTTGAAGCCCTCCAAAGCTGGATAGCTCGCGGGGGTATCGCTTCCCGAAC
CTCATTCCCTCATGATACAGCTCGCGCGCGGGTGCTGTCTGCCGCGGGTG
CGATTCGATCCAGCGGACAAGCCCATTGTCAGCGCGCGAAGATCGAATCC
ACGGCCCGGAGAAGAGCCCGTCCGGGTGACGTCGGAAGAAGTGCCGGGCG
CCGCCCTGGGAGCGCAAAGCTCGCTCGTTCGCGCTCAGCACGCCGCTCGT
CATGTCCGGCCCTGCACCCECGCCGAGGAGCCGCCCGCCCTGATGCACGG
CCTCACCGAGCGGCAGGTTCTGCTCTCGCTCGTCGCCCTCGCGCTCGTCC
TCCTGACCGCGCGCGCCTTCGGCGAGCTCGCGCGGCGGCTGCGCCAGCCC
GAGGTGCTCGGCGAGCTCTTCGGCGGCGTGGTGCTGGGCCCGTCCGTCGT
CGGCGCGCTCGCTCCTGGGTTCCATCGAGTCCTCTTCCAGGATCCGGCGG
TCGGGGTCGTGCTCTCCGGCATCTCCTGGATAGGCGCGCTCGTCCTGCTE
CTCATGGCGGGTATCGAGGTCGATGTGAGCATCCTGCGCAAGGAGGCGCG
CCCCGGGECECTCTCGGCGCTCGETGCGATCGCGCCCCCGCTGCGCACGE
‘CGGGGCCGCTGGTGCAGCGCAT CAGGGCGCGTTCACGTGGGATCTCGAC
GTCTCGCCGCGACGCTCTGCGCARGCCTGAGCCTCGGCGCCTGCTCGTAC
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ACCTCGCCGGTGCTCGCTCCGCCCGCGGACATCCGGCCGCCCGCCGCGGT
CCAGCTCGAGCCGGACTCGCCGGATGACGAGGCCGACGAGGCCGACGAGG
CGCTCCGCCCGTTCCGCGACGCGATCGCCGCGTACTCGGAGGCCGTTICGG
TGGGCGGAGGCCGCGCAGCGGCCGCGGCTGGAGAGCCTCGTGCGGCTCGC
GATCGTGCGGCTGGGCAAGGCGCTCGACAAGGTCCCTTTCGCGCACACGA
CGGCCGGCGTCTCCCAGATCGCCGGCAGACTCCAGAACGATGCGGTCTGG
TTCGATGTCGCCGCCCGGTACGCGAGCTTCCGCGCGGCGACGGAGCACGC
GCTCCGCGACGCGGCGTCGGCCATGGAGGCGCTCGCGGCCGGCCCGTACC
GCGGATCGAGCCGCGTGTCCGCTGCCGTAGGGGAGTTTCGGGGGGAGGCG
GCGCGCCTTCACCCCGCGGACCGTGTACCCGCGTCCGACCAGCAGATCCT
GACCGCGCTGCGCGCAGCCGAGCGGGCGCTCATCGCGCTCTACACTGCGT

CGCCCGTGAGGAGTGAGCCTCTCTCGGGCGCAGCCGAGCGGCGGCGTGE
CGGTGGTTCCCTCTTCGCAACCATGACCGGAGCCGCGCTCGGTCCGCGCA
GCGGCTAGCGCGCGTCGCGGCAGAGATCGCTGGAGCGACAGGCGACGACC
CGCCCGAGGGTGTCGAACGGATTGCCGCAGCCCTCATTGCGGATCCCCTC
CAGACACTCGTTCAGCTGCTTGGCGTCGATGCCGCCTGGGCACTCGCCGA
AGCTCAGCTCGTCGCGCCACTCGGATCGGATCTTGTTCGAGCACGCGTCC
TTGCTCGAATACTCCCGGTCTTGTCCGATGTTGTTGCACCGCGCCTCGCG
GTCGCACCGCGCCECCACGATGCTATCGACGGCGCTGCCGACTGGCACCG
GCGLCTCGCCCTGCGCGCCACCCGGGGTTTGCGCCTCCCCGCCTGACCGC
TTTTCGCCGCCGCACGCCGCGAGCAGGCTCATTCCCGACACCGAGATCAG
GCCCACGACCAGCTTCCCAGCAATCTTTTGCATGGCTTCCCCTCCCTCAC
GACACGTCACATCAGAGACTCTCCGCTCGGCfCéTCGGTTéGACAGCCGG
CGACGGCCACGAGCAGAACCGTCCCCGACCAGAACAGCCGCATGCGGGTT
TCTCGCAACATGCCCCGACATCCTTGCGACTAGCGTGCCTCCGCTCGTGC
CGAGATCGGCTGTCCTGTGCGACGGCAATATCCTGCGATCGGCCGGGCAG

GAGGTACCGACACGGGCGCCGGGCGGGAGGTGCCGCCACGGGCTCGAAAT -

GTSCTGCGGCAGGCGCCTCCATGCCCGCAGCCGGGARCGCGGCGCCCGGL
CAGCCTCGGGGTGACGCCGCAARACGGGAGATGCTCCCGGAGAGGCGCCGG
GCACAGCCGAGCGCCGTCACCACCGTGCGCACTCGTGAGCTCCAGCTCCT
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CGGCATAGAAGAGACCGTCACTCCCGGTCCGTGTAGGCGATCGTGCTGAT
CAGCGCGTTCTCCGCCTGACGCGAGTCGAGCCGGGTATGCTGCACGACAA
TGGGAACGTCCGATTCGATCACGCTGGCATAGTCCGTATCGCGCGGGATC
GGCTCGGETTCGGTCAGATCGTTGAACCGGACGTGCCGGGTGCGCCTCGC
TGGGACGGTCACCCGGTACGGCCCGGCGGGGTCGCGGTCGCTGAAGTAGA
CGGTGATGGCGACCTGCGCGTCCCGGTCCGACGCATTCAACAGGCAGGCC
GTCTCATGGCTCGTCATCTGCGGCTCGGGTCCGTTGCTCCGGCCTGGGAT
GTAGCCCTCTGCGATTGCCCAGCGCGTCCGCCCGATCGGCTTCTCCATAT
GTCCTCCCTGCTGGCTCCTCTTTGGCTGCCTCCCTCTGCTGTCCAGGAGC
GACGGCCTCTTCTCCCGACGCGCTCGGGGATCCATGGCTGAGGATCCTCG
CCGAGCGC?CCTTGCCGACCGGCGCGCCGAGCGCCGACGGGCTTTGAAAG
CACGCGACCGGACACGTGATGCCGGCGCGACGAGGCCGCCCCGCGTCTGA
TCCCGATCGTGACATCGCGACGTCCGCCGGCGCCTCTGCAGGCCGGCCTG
AGCGTTGCGCGGTCATGGTCGTCCTCGCGTCACCGCCACCCGCCGATTCA
CATCCCACCGCGGCACGACGCTTGCTCARACCGCGGCGAGACGGCCGEGC
GGCTGTGGTACCGGCCAGCCCGGACGCGAGGCCCGAGAGGGACAGTGGGT
CCGCCGTCAAGCAGTGAGGCGATCGAGGTGGCAGATGAAACACGTTGACA
CGGGCCGACGAGTCGGCCGCCGGATAGGGCTCACGCTCGGTCTCCTCGCG
AGCATGGCGCTCGCCGGCTGTGGCGGCCCGAGCGAGARAATCGTGCAGGG
CACGCGGCTCGCGCCCGGCGCCGATGCGCACGTCGCCGCCGACGTCGACT
CCGACGCCGCGACCACGCGGCTGGCGGTGGACGTCGTTCACCTCTCGCCG
CCCGAGCGCATCGAGGCCGGCAGCGAGCGGTTCGTCGTCTGGCAGCGTCC
GAGCTCCGAGTCCCCGTGGCAACGGGTCGGAGTGCTCGACTACAACGCTG
CCAGCCGAAGAGGCAAGCTGGCCGAGACGACCGTGCCGCATGCCAACTTC
GAGCTGCTCATCACCGTCGAGAAGCAGAGCAGCCCTCAGTCTCCATCTTC
TGCCGCCGTCATCGGGCCGACGTCCGTCGGGTAACATCGCGCTATCAGCA
GCGCTGAGCCCGCCAGCAGGCCCCAGAGCCCTGCCTCGATCGCCTTCTCC
ATCATATCATCCCTGCGTACTCCTCCAGCGACGGCCGCGTCCAAGCAACC
GCCGTGCCGGCGCGGCTCTACGTGCGCGACAGGAGAGCGTCCTGGCGCGG
CCTGCGCATCGCTGGAAGGATCGGCGGAGCATGGAGAAAGAATCGAGGAT

PCT/US99/23535



10

15

20

25

30

35

40

45

55

10

15

20

25

30

WO 0022139

178

CGCGATCTACGGCGCCATCGCAGCCAACGTGGCGATCGCGGCGGTCAAGT
TCATCGCCGCCGCCGTGACCGGCAGCTCGGCGATGCTCTCCGAGGGCGTG
CACTCCCTCGTCGATACTGCAGACESGCTCCTCCTCCTGCTCGGCAAGCA
CCGGAGCGCACGCCCGCCCGACGCCGAGCATCCGTTCGGCCACGGCAAGG
AGCTCTATTTCTGGACGCTGATCGTCGCCATCATGATCTTCGCCGCGGGC
GGCGGCGTCTCGATCTACGAAGCGATCTTGCACCTCTTGCACCCGCGCCA
GATCGAGGATCCGACGTGGAACTACGTCGTCCTCGGCGCAGCGGCCGTCT
TCGAGGGGACGTCGCTCATCATCTCGATCCACGAGTTCAAGAAGAAGGAC
GGACAGGGCTACCTCGCGGCGATGCGGTCCAGCAAGGACCCGACGACGTT
CACGATCGTCCTGGAGGACTCCGCEGCGCTCGCCGGGCTCACCATCGCCT
TCCTCGGCGTCTGGCTCGGGCACCCECCTGGCGAAACCCCTACCTCGACGGT
GCGGCGTCGATCGGCATCGGCCTCGTGCTCGCCGCGGTCGCGGTCTTCCT
CGCCAGCCAGAGCCGTGGGCTCCTCGTGGGGGAGAGCGCGGACAGGGAGC
TCCTCGCCGCGATCCGCGCGCTCCTCAGCGCAGATCCTGGCGTGTCGGCG
GTGGGGCGGCCCCTGACGATGCACTTCGGTCCGCACGAAGTCCTGGTCGT
GCTGCGCATCGAGTTCGACGCCGCGCTCACGGCGTCCGGGGTCGCGGAGG
CGAGGGAGCGCATCGAGACCCGGATACGGAGCGAGCGACCCGACGTGAAG
CACATCTACGTCGAGGCCAGGTCGCTCCACCAGCGCGCGAGGGCGTGACG
CGCCGTGGAGAGACCGCGCGCGGCCTCCGCCATCCTCCGCGGCGCCCGGG
CTCAGGTGGCCCTCGCAGCAGGGCGCGCCTGGCGGGCAARCCGTGCAGAC
GTCGTCCTTCGACGCGAGCTACGCTGGTTGCAAGTCGTCACGCCGTATCG
CGAGGTCCGGCAGCGCCGGAGCCCCEGGCGGGCCGGGCGCACGAAGGCGCG
GCGAGCGCAGGCTTCGAGGGGGGCCACGTCATGAGGAAGGCCAGGGCGCA
TGGGGCGATGCTCGGCGGGCGAGATGACGECTGGCGTCGCGGCCTCCCCG
GCGCCGGCGCGCTTCGCGCCGCGLCTCCAGCGCGGTCGCTCGCGCGATCTC
GCCCGGCGCCGGCTCATCGCCTCCETGTCCCTCGCCGGCGGCGCCAGCAT
GGCGGTCGTCTCGCTGTTCCAGCTCGGGATCATCGAGCGCCTGCCCGATC
CTCCGCTTCCAGGGTTCGATTCGEZCAAGGTGACGAGCTCCGATATCGCG
TTCGGGCTCACGATGCCGGACGCICCGCTCGCGCTCACCAGCTTCGCGTC
CAACCTCGCGCTGGCTGGCTGGGGAGGCGCCGAGCGCGCCAGGAACALCCC
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CCTGGATCCCCGTCGCCGTGGCGECCAAGGCGGCCGTCGAGGCGGCCGTG
TCCGGATGGCTCCTCGTCCAGATGCGACGGCGGGAGAGGGCCTGGTGCGC
GTACTGCCTGGTCGCCATGGCGGCCAACATGGCCGTGTTCGCGCTCTCGC
TCCCGGAAGGGTGGGCOGCGCTGGGGAAGGCGCCAGCGCGCTCGTGACAG
GACGGGCGCGGGCAGCCCCGGCCATCGGAGGCCGGCGTGCACCCGCTCCG
TCACGCCCCAGCCCGCGCCGCGTGATCTCCCGCGGACAGGGCGCGTACCG
TGGACCCCGCACGCGCCGCGTCGACGGACATCCCCGGCGACCCGCGCGGC
GCGACCCGCGCAACTCCGGCCCGCCGCCGGGCATCGACATCTCCCGTGAG
CAAGGGCACTCCGCTCCTGCCCGCGTCCGCGAACGATGGCTGCGCTGTTT
CCACCCTGGAGCAACTCCGTTTACCGCGTGGCGCTCGTCGGGCTCGTCGE
CTCGGCGGGCGGCGCCATCCTCCCGCTCATGATCTACGTCCGCACGCCGT
GGAAGCGATACCAGTTCGAGCCCGTCGATCAGCCGGTGCAGTTCGATCAC
CGCCATCACGTGCAGGACGACGCCATCGATTGCGTCTACTGCCACACCAC
GGTGACCCGCTCGCCCACGGCGGGGATGCCGCCGACGGCCACGTCCATGG
GGTGCCACAGCCAGATCTGGAATCAGAGCGTCATGCTCGAGCCCGTGCGG
CGGAGCTGGTTCTCCGGCCACGCCGATCCCGTGGAACCGGGTGAAACTCC
GTGCCCGACTTCGTCTATTTCAACCACGCGATCCACGTGAACAAGGGCGT
GGGCTGGCGTGAAGCTGCCACGGGCGCGTGGACGAGATGGCGGCCGTCTA
CAAGGTGGCGCCGATGACGATGGGCTGGTGCCTGGAGTGCCATCGCCTGC
CGGAGCCGCACCTCCGCCCGCTCTCCGCGATCACCGACATGCGCTGGGAC
CCGGGGGAGCGGAGGGATGAGCTCGGGGCGCAGCTCGCGAAGGAATACGG
GGTCCGGCGGCTCACGCACTGCACAGCGTGCCATCGATGAACGATGAACA
GGGGATCTCCTTGAAAGACGCAGATGAGATGAAGGAATGGTGGCTAGAAG
CGCTCGGGCCGGCGGGAGAGCGCGCGTCCTACAGGCTGCTGGCGCCGCTC
ATCGAGAGCCCGGAGCTCCGCGCGCTCGCCGCGGGCGAACCGCCCCGGGE
CGTGGACGAGCCGGCGGGCGTCAGCCGCCGCGCGCTGCTCAAGCTGCTCG
GCGCGAGCATGGCGCTCGCCGGCCTCGCGGGCTGCACCCCGCATGAGCCC
GAGAAGATCCTGCCGTACAACGAGACCCCGCCCGGCGTCGTGCCGGGTCT
CTCCCAATCCTACGCGACGAGCATGGTGCTCGACGGGTATGCCATGGGCC
TCCTCGCCAAGAGCTACGCGGGGCGGCCCATCAAGATCGAGGGCAACCCC
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GCGCACCCGGCGAGCCTCGGCGCGACCGGCGTCCACGAGCAGGCCTCGAT
CCTCTCGCTGTACGACCCGTACCGCGCGCGCGCGCCGACGCGCGGCGGLCC
AGGTCGCGTCGTGGGAGGCGCTCTCCGCGCGCTTCGGCGGCGACCGCGAG
GACGGCGGCGCTGGCCTCCGCTTCGTCCTCCAGCCCACGAGCTCGCCCCT
CATCGCCGCGCTGATCGAGCGCGTCCGGCGCAGGTTCCCCGGCGCGCGGT
TCACCTTCTGGTCGCCGGTCCACGCCGAGCACGCGCTCGAAGGCGCGCGG
GCGGCGCTCGGCCTCAGGCTCTTGCCTCAGCTCGACGTCGACCAGGCCGA
GGTGATCCTCTCGCTGGACGCGGACTTCCTCGCGGACATGCCGTTCAGCG
TGCGCTATGCGCGCGACTTCGCCGCGCGCCGCCGCCCCGCGAGCCCGGCG
GCGGCCATGAGCCGCCTCTACGTCGCGGAGGCCATGTTCACGCCCACGGS
GACGCTCGCCGACCACCGGCTCCGCGTGCGGCCCGCCGAGGTCGCGCGCG
TCGCGGCCGGCGTCGCGGTGGGAACTCGTGCACGAGTCTTTGTCTTGCGC
CCTGTCCGGGAATAACGGACACCTTATCGCGGGTCGCTCTTTGTGCGCGG
CTTCTGTACCTCTCAGGACAGGTAGAAGAGGGACTCAGGGGCCCTTATGT
TAACTGGGGATGCCTTCGGGACGGCCGCAAATATATCCTATCACCTCACT
CGGTGTGGGGGAGCACCGCGAGGATGTACAACCTCTGTAACTCTATGTGA
GATAATGTGTGCAGTGATCTGAGACTTATTTGTGTGACCGAGACGTCTCT
CTTATTGGTACGCATAGTATAATATAACACGTCTCATACATACTCCCGAC
ATATCCGCGGTATGCGCGCACATAGAATAGGTGATGATAAATCCCTAGTG
TGTGGAACTAGAAGATGCGGGAGTTACCTGATATTTACGGAAAAAGTATT
ATCTCAACTACCTCTCTGTTGAGACTATCACTTCGGTGTCGTTGTGCTGC
TGGT,

or its complementary strand,
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(c) DNA-sequences which hybridise to the DNA-sequences accord-

ing to (a) and (b) because of a degeneration cf the genetic
ccde,

(d) allele variations and mutants resulting by substitution,
insertion or deletion of nucleotides or inversion of nucleotide
segments of DNA-sequences according to (a) to (c), wherein the

variations and mutants offer isofunctional expression products.

11. Peptide encoded by a DNA sequence according to claim 10

selected from the group consisting of

Seq ID No 83

>ContigS6_003 2890 amino acids MW=307428 D plI=5.76 numambig=13
IRPRAAAVPMRSTVTGGVIAGPELGASYWADNLRQPVRFAAAAQALLEGGPALFIEMSPH
PILVPPLDEIQTAAEQGGAAVGSLRRGQDERATLLEALGTLWASGYPVSWARLFPAGGRR
VPLPTYPWQHERCWIEVEPDARRLAARADPTKDWFYRTDWPEVPRAAPKSETAHGSWLLLA
DRGGVGEAVAAALSTRGLSCTVLHASADASTVAEQVSEAASRRNDWQGVLYLWGLDAVVD
AGASADEVSEATRRATAPVLGLVRFLSAAPHPPRFWVVTRGACTVGGEPEASLCQAALWG
LARVAALEHPAAWGGLVDLDPOKSPTEIEPLVAELLSPDAEDQLAFRSGRRHAARLVAAP
PEGDVAPISLSAEGSYLVTGGLGGLGLLVARWLVERGARHLVLTSRHGLPERQASGGEQP
PEARARIAAVEGLEAQGARVTVAAVDVAEADPMTALLAAIEPPLRGVVHAAGVFPVRHLA
ETDEALLESVLRPKVAGSWLLHRLLRDRPLDLFVLFSSGAAVWGGKGQGAYAAANAFLDG
LAHHRRAHSLPALSLAWNGLWAEGGMVDAKAHARLSDIGVLPMATGPALSALERLVNTSAV

' QRSVTRMDWARFAPVYAARGRRNLLSALVAEDERAASPPVPTANRIWRGLSVAESRSALY

ELVRGIVARVLGFSDPGALDVGRGFAEQGLDSLMALEIRNRLQRELGERLSATLAFDHPT
VERLVAHLLTDVLKLEDRSDTRHIRSVAADDDIAIVGAACRF PGGDEGLETYWRHLAEGM
VVSTEVPADRWRAADWYDPDPEVFGRTYVAKGAFLRDVRSLDAAFFAISPREAMSLDPQQ
RLLLEVSWEAIERAGQDPMALRESATGVFVGMIGSEHAERVQGLDDDAALLYGTTGNLLS
VAAGRLSFFLGLHGPTMTVDTACSSSLVALHLACQSLRLGECDQALAGGSSVLLSPRSFV
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AASRMRLLSPDGRCKTFSAAADGFARAEGCAVVVLKRLRDAQRDRDPILAVVRSTAINHD
GPSSGLTVPSGPAQQALLRQALAQAGVAPAEVDFVECHGTGTALGDPIEVQALGAVYGRG
RPAERPLWLGAVKANLGHLEAAAGLAGVLKVLLALEHEQIPAQPELDELNPHI PWAELPV
AVVRRAVPWPRGARPRRAGVSAFGLSGTNAHVVLEEAPAVEPVAAAPERAAELFVLSAKS
AAALDAQAARLRDHLEKHVELGLGDVAFSLATTRSAMEHRLAVAASSREALRGALSAARQ
GHTPPGAVRGRASGGSAPKVVFVFPGQGSQWVGMGRKLMAEEPVFRAALEGCDRAIEAEA
GWSLLGELSADEAASQLGRIDVVQPVLFAMEVALSALWRSWGVEPEAVVGHSMGEVAAAH
VAGALSLEDAVAIICRRSRLLRRISGQGEMALVELSLEEAEAALRGHEGRLSVAVSNSPR
STVLAGEPAALSEVLAALTAKGVFWRQVKVDVASHSPQVDPLREELIAALGAIRPRAAAV
PMRSTVTGGVIAGPELGASYWADNLRQPVRFAAAAQALLEGGPALFIEMSPHPILVPPLD
EIQTAAEQGGAAVGSLRRGQDERATLLEALGTLWASGYPVSWARLFPAGGRRVPLPTYPW
QHERYWIEDSVHGSKPSLRLRQLRNGATDHPLLGAPLLVSARPGAHLWEQALSDERLSYL
SEHRVHGEAVLPSAAYVEMALAAGVDLYGTATLVLEQLALERALAVPSEGGRIVQVALSE
EGPGRASFQVSSREEAGRSWVRHATGHVCSGQSSAVGALKEAPWEIQRRCPSVLSSEALY
PLLNEHALDYGPCFQGVEQVWLGTGEVLGRVRLPGDMASSSGAYRIHPALLDACFQVLTA
LLTTPESIEIRRRLTDLHEPDLPRSRAPVNQAVSDTWLWDAALDGGRRQSASVPVDLVLG
SFHAKWEVMERLAQAYIIGTLRIWNVFCAAGERHTIDELLVRLQISVVYRKVIKRWMEHL
VAIGILVGDGEHFVSSQPLPEPDLAAVLEEAGRVFADLPVLFEWCKFAGERLADVLTGKT
LALEILFPGGSFDMAERIYRDSPIARYSNGIVRGVVESAARVVAPSGMFSILEIGAGTGA
TTAAVLPVLLPDRTEYHFTDVSPLFLARAEQRFRDYPFLKYGILDVDQEPAGQGYAHQRF
DVIVAANVIHATRDIRATAKRLLSLLAPGGLLVLVEGTGHPIWFDITTGLIEGWQKYEDD
LRIDHPLLPARTWCDVLRRVGFADAVSLPGDGSPAGILGQHVILSRAPGIAGAACDSSGE
SATESPAARAVRQEWADGSADVVHRMALERMYFHRRPGRQVWVHGRLRTGGGAFTKALAG
DLLLFEDTGQVVAEVQGLRLPQLEASAFAPRDPREEWLYALEWQRKDPIPEAPAAASSSS
AGAWLVLMDQGGTGAALVSLLEGRGEACVRVIAGTAYACLAPGLYQVD?AQPDGFHTLLR
DAFGEDRICRAVVHMWSLDATAAGBRATAESLQADQLLGSLSALSLVQALVRRRWRNMPR
LWLLTRAVHAVGAEDAAASVAQAPVWGLGRTLALEHPELRCTLVDVNPAPSPEDAAALAV
ELGASDREDQVALRSDGRYVARLVRSSFSGKPATDCGIRADGSYVITDGMGRVGLSVAQW
MVMQGARHVVLVDRGGASEASRDALRSMAEAGAEVQIVEADVARRDDVARLLSKIEPSMP
PLRGIVYVDGTFQGDSSMLELDARRFKEWMYPKVLGAWNLHALTRDRSLDFFVLYSSGTS
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LLGLPGQGSRAAGDAFLDAIAHHRCKVGLTAMS INWGLLSEASSPAT PNDGGARLEYRGM

EGLTLEQGAAALGRLLARPRAQVGVMRLNLRQWLEXXXXXXXXXXXXXWYNLLIIIQYTK
VPFQGPFRML*

Seqg ID No 84 .
>ContigS6_027 700 amino acids MW=80569 D pI=7.02 numambig=0
MNMELNITSKSNPFGDTTAENDKKMLSNAFIETADFRTLIETDDRTIVVGRRGTGKSALF
IQLNEHWKKDKKILILSFSPDDSQI IGFRSMLKPFTGSFNLARAATRLLWRYAMLMEIAS
YISSHYKLSSQISSETLLNEHLKKWNSAQGDILRKCRLVAKEYLDENNPEESIGDLQFNL
NISEIENNIVSLLERSDRKVVILMDKLDEAYEPDNIGIGIIAGLAVASIELNQKAKCIRP
IIFLRDNIFRSLSKEDPDYSRNIEGQVIRLHWDWAQLLMLSAKRMKVAFKLDIEKDQRVW
DRCTADDLKGRNGFKRCLQFTLYRPRDLLSLLNEAFFSAFRENRETI INTDLEYAAKSIS
MARLEDLWKEYQKIFPSIQVITSAFRSIEPELTVYTCLKKIEASFELIEENGDPKITSET
QLLKASGILQSLYSVGFVGIRDKNTSSYSFCHDGRTPDKGFESNEKLLIHPCYWLGLNLN
RNALAPEEAEEINDEYDINIISDNSAIRNKTIGQITTHLDQIPIGNEGATEFEQWCLDAL
RIVFASHLTDIKSHPNGNAVQRRDIIGTNGGKSDFWKRVLEDYKTRQVVFDAKNFEELGP
SEYRQLQSYLTGPYGKLGFIINRDESEVLKSGKDLDWTKEMYQSHNSLI IKLPAKYISKL
LOKLRNPEKHDAIDRQMGKLLTLYETSYMAIKSTQKKRRK *

Seq ID No 85

>Contig57_001 372 amino acids MW=38411 D pI=12.39 numambig=10
MLTSXXXXXXXXXXLLAYRCATAARGAGRIRHHRQYAQRRRRTVVLYARAAGTLPDRRHG
LLVVARGHPPCLPQPARSRERSRAGGRRQHAPFVQDDDNAGAHPGAVARWPLPDIRRLGQ
RVRPWGGLRYGRAQTALRRPATRRSDLGSDPGFGHESGWPVDRVDGTQCARSGGALARGA
AERSRRRRGHRLCRDPRNGDLARRPDRGRGAACRVGAGAGRWEPLRAGRSEDKPRPPGGR
CRRGGFDQGGAGSAPRTDPAKPEFPHAQSADPDRGDRARAGDGAGAVAAGGPTALRGGER
VRPQRHQRPCRAGGGAGHGARTGDAGALSGAFGAVGEERRRAGRTGGAALSAHRRVPGAG
SRRRRVQPGIDA* ‘
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Seqg ID No 8§

>Contig57_002 2259 amino acids MW=238258 D pI=5.92 numambig=0
MSYTLGLQGPCLTVDTVCSSSLVAIHLACRSLRARESDLALAGGVNMLLSSKTMIMLGRI
QALSPDGHCRTFDASANGFVRGEGCGMVVLKRLSDAQRHGDRIWALIRGSAMNQDGRSTG
LMAPNVLAQEALLREALQSARVDAGAIGYVETHGTGTSLGDPIEVEALRAVLGPARADGS
RCVLGAVKTNLGHLEGAAGVAGLIXAALALHHELIPRNLHFHTLNPRIRIEGTALALATE
PVPWPRAGRPRFAGVSAFGLSGTNVHVVLEEAPATVLAPATPGRSAELLVLSAKSAAALD
AQAARLSAHIAAYPEQGLGDVAFSLVSTRSPMEHRLAVAATSREALRSALEVAAQGQTPA
GAARGRAASSPGKLAFLFAGQGAQVPGMGRGLWEAWPAFRETFDRCVTLFDRELHQPLCE
VMWAEPGSSRSSLLDQTAFTQPALFALEYALAALFRSWGVEPELVAGHSLGELVAACVAG
VFSLEDAVRLVVARGRLMQALPAGGAMVSIAA}EADVAAAVAPHAALVSIAAVNGPEQVV
IAGAEKFVQQIAAAFAARGARTKPLHVSHAFHS PLMDPMLEAFRRVTESVTYRRPSIALV
SNLSGKPCTDEVSAPGYWVRHAREAVRFADGVKALHAAGAGLFVEVGPKPTLLGLVPACL
PDARPVLLPASRAGRDEAASALEALGGFWVVGGSVIWSGVFPSGGRRVPLPTY PWQRERY
WIEAPVDREADGTGRARAGGHPLLGEVFSVSTHAGLRLWETTLDRKRLPWLGEHRAQGEV
VFPGAGYLEMALSSGAEILGDGPIQVTDVVLIETLTFAGDTAVPVQVVITEERPGRLRFQ
VASREPGERRAPFRIHARGVLRRIGRVETPARSNLAALRARLHAAVPAAATYGALAEMGL
QYGPALRGLAELWRGEGEALGRVRLPEAAGSATAYQLHPVLLDACVQMIVGAFADRDEAT
PWAPVEVGSVRLFQRSPCELWCHARVVSDGQQASSRWSADFELMDGTGAVVAEISRLVVE
RLASGVRRRDADDWFLELDWEPAALGGPKITAGRWLLLGEGGGLGRSLCSALKAAGHVVV
HAAGDDTSTAGMRALLANAFDGQAPTAVVHLSSLDGGGQLGPGLGAQGALDAPRSPDVDA
DALESALMRGCDSVLSLVQALVGMDLRNAPRLWLLTRGAQAAAAGDVSVVQAPLLGLGRT
IALEHAELRCISVDLDPAEPEGEADALLAELﬁADDAEEEVALRGGDRLVARLVHRLPDAQ
RREKVEPAGDRPFRLEIDEPGALDQLVLRATGRRAPGPGEVEISVEAAGLDSIDIQLALG
VAPNDLPGEEIEPLVLGSECAGRIVAVGEGVNGLVVGQPVIALAAGVFATHVTTSATLVL
PROLGLSATEAAAMPLAYLTAWYALDKVAHLQAGERVLIHAEAGGVGLCAVRWAQRVGAE
VYETADTPENRAYLESLGVRYVSDSRSGRFVTDVHAWTDGEGVDVVLDSLSGERIDKSLM
VLRACGRLVKLGRRDDCADTQPGLPPLLRNFSFSQVDLRGMMLDQPARIRALLDELFGLV
AAGAISPLGSGLRVGGSLTPPPVETFPISRAAEAFRRMAQGQHLGKLVLTLDDPEVRIRA
PAESSVAVRADGTYLVTGGLGGLGLRVAGWLAERGAGQLVLVGRSGAASAEQRAAVAALE
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AHGARVTVAKADVADRSQIERVLREVTASGMPLRGVVHAAGLVDDGLLMQQTPARFRTVM
GPKVQCGALHLHTLTREAPLSFFVLYASAAGLFGSPGQGNYAAANAFLDALSHHRRAQGLP
ALSIDWGMFTEVGMAVAQENRGARQISRGMRGITPDEGLSALARLLEGDRVQTGVIPITP
ROQWVEFYPATAASRRLSRLVTTQRAVADRTAGDRDLLEQLASAEPSARAGLLQDVVRVQV
SHVLRLPEDKIEVDAPLSSMGMDSLMSLELRNRIEAALGVAAPAALGWTYPTVAAITRWL
LDDALVVRLGGGSDTDESTASAGSFVHVLRFRPVVKPRARLFCFHGSGGSPEGFRSWSEK
SEWSDLEIVAMWHDRSLASEDAPGKKYVQEAASLIQHYADAPFALVGFSLGVRFVMGTAV
ELASRSGAPAPLAVFTLGGSLISSSEITPEMETDITAKLFFRNAAGFVRSTQQVQADARA
DKVITDTMVAPAPGDSKEPPVKIAVPIVAIAGSDDVIVPPSDVQDLQSRTTERFYMHLLP
GDHEFLVDRGREIMHIVDSHLNPLLAARTTSSGPAFEAK*

Seq ID No 87

>ContigS57_027 419 amino acids MW=46737 D pI=5.09 numambig=0
MTQEQANQSETKPAFDFKPFAPGYAEDPFPAIERLREATPIFYWDEGRSWVLTRYHDQSA
VFRDERFAVSREEWESSAEYSSAIPELSDMKKYGLFGLPPEDHARVRKLVNPSFTSRAID
LLRAEIQRTVDQLLDARSGQEEFDVVRDYAEGIPMRAISALLKVPAECDEKFRRFGSATA
RALGVGLVPQVDEETKTLVASVTEGLALLHDVLDERRRNPLENDVLTMLLOAEADGSRLS
TKELVALVGAIIAAGTDTTIYLIAFAVLNLLRSPEALELVKAEPGLMRNALDEVLRFDNI
LRIGTVRFARQDLEYCGASIKKGEMVFLLI PSALRDGTVFSRPDVFDVRRDTGASLAYGR
GPHVCPGVSLARLEAEIAVGTIFRRFPEMKLKETPVFGYHPAFRNIESLNVILKPSKAG*

Seq ID No 88 .

>Contig57_043 492 amino acids MW=52617 D pI=11.54 numambig=0
MAARARKSCRARGSRPAPMRTSPPTSTPTPRPRGWRWTSFTSRRPSASRPAASGSSSGSV
RAPSPRGNGSECSTTTLPAEEASWPRRPCRMPTSSCSSPSRSRAALSLHLLPPSSGRRPS

. GNIALSAALSPPAGPRALPRSPSPSYHPCVLLQRRPRRSNRRAGAALRARQESVLARPAH

RWKDRRSMEKESRIAIYGATIAANVAIAAVKFIAAAVTGSSAMLSEGVHSLVDTADGLLLL
LGKHRSARPPDAEHPFGHGKELYFWTLIVAIMIFAAGGGVSIYEGILHLLHPRQIEDPTW
NYVVLGAAAVFEGTSLIISIHEFKKKDGQGYLAAMRSSKDPTTFTIVLEDSAALAGLTIA
FLGVWLGHRLGNPYLDGAASIGIGLVLAAVAVFLASQSRGLLVGESADRELLAAIRALAS
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ADPGVSAVGRPLTMHFGPHEVLVVLRIEFDAALTASGVAEARERIETRIRSERPDVKHIY

VEARSLHQRARA*

12. DNA sequence according to any of claims 1 to 5 wherein the

DNA is selected from the group consisting of
(a) the following DNA sequences:

Seq ID No 89 (>ContiglO)

GGTAGTGAAATATGCTGTATTCAACAGAAAGCTTGATGAATTGATCTAGA
AAGTAGAGCGAGAGAATCAAGTAAGATAGTAGGATGCATTATAAATATAG
AATATATACTGCATACGATGACAGCATGCGCACGAATAGAATGCATAAGA

GGCAAGCCAATAACCAAAAGTGGAGCCAGAGGAGATAGTCTCGCCAGTAG

AAATAATGCTCAGCCAAGCGAGGTTGGACATATCAGTTCCAGAGTAGGTC
TCAACCCCGTATATGAGTCCAATGAAGCCTGTCTCATCCAGTTAACGGCC
TTTTGAGCAGAGAATCCTCCCTATTTTCGGAGAGGACGCGTCGAATATAA
AGCAGGTCCAAAGAAGCAAGCAATAGCCAARAGTTTGARAGGTTAGTACG
AGCAGCGGCTGGAGGACACTATGGTCGTGCAACGGGGGTAAAGGGTTTCA
CGTATTGTAGCAGAGCACGTCAGAGGGTTATTCGTGACATTCGAGGCCAA
CGAGGCGGTAGGACTTCGTAAGCGCATGACCATCCCéGTCACAAACGTAG
TGCGGAGCGCCTCCTCACGCTCAACAAGGCCCTAGAACGCGCGGCGCAGA
TCGACCCTTTTAAACGCCGGCACCGAGCCGGACCGTCCTGCCCAGGTTGT
AAAGCGCTCCATCGGCCGACTTATGGCACTCéAGCCAAATCGCCCGGTTC
CCCATCGGTCAGCGCAAACGGCCCCCCCGGGCGTCGCCACCCGCGGCGAC
GAGGGGCCGTCCAGACGGGTGATCTCTCTCGTGAGCTCGCGGAGAGAGCC
TCCTCGCAAGATCGATGTCAGCGGGATCGCGCGCCCCGTCCGCACCTGAA
ACGCGTGCTGGAGCTCGACGGCAGCGAGGGAGTCGAGGCCGAACCGCGAT
ATCGGCAGCGCGTCGTCGATCTGCCCGGCGTCCAGACGAAGCGCGCGGGC
GAGGGTCGAGCGCAGCGCGTCCAGCAGGCTCCGGCCGGAGGGCTCCTCGG
TCTCCGGGGGCGCGTCGTCCGGGGGCGAGGCGTCGTCGAGGAGCTCCGGC

PCT/US99/23535
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GCGAACGCGACGTGGCCCTCGCCGAGCGCGTCCTCGAGAAAGGCGCGCCG
GCACTCCCTCCGGCGGACCTTCCCGCTCGACGTCTTCGGCAGCGCGCCCG
GCGCGATCAGCGCGACGGCGTGCGCGACGAGCTGSTGCTCGGCGGTCACC
GCCTCGCGCACGGCCGCCACGATCTCGCGCGGATCCGCGGCCACGCGCGG
GTCGACCTCGCACACCACGGCGAGGCGCTCCTCGCCCTCGTGCTCCACGG
AGAACGCGGCGCTGCAGCCCGGCCGGACGGCGCGATGGCTGCTCTCGACG
GTCTTCTCGATGTCCTGCGGGAAGTGGTTGCGGCCTCGAAGGATGATGAG
GTCCTTCGACCTCCCCACCACGAACAGCTCGCCGCCCCGGAGGAAGCCGA
GATCTCCCGTGCGCAGGTAGCGCGGCGCCGCGCTGCCAGCGAGCGTGGCC
CCGAACGTGGCCTCCGTCTCCTCCGGGCCCCCCCAGTAGCCGACGGCTAC
GCTGGGCCCGGACACCCAGATCTCCCCGATCTCCCCCGGCCCGAGCTCGT
TCCCCGCGGGATCGACGATCGCGACCGCCCGCGGATCGAGCGCCCGACCG
CTGCCGACGAACACGCGCGCGCCCTCCGCCGCCGACGCGACGGCGCGCCC
GACCTCCACCTCCTCGGGGGCGAGGCGCGCCAGCACCGGCGCCTCGGCCC
GCGCTCCGCCGCTCACGATGAGCGTGGCCTCGGCGAGCCCGTAGCAGGGA
TAGAACGCCTCTCGCCGGARACCCGCTGACCGCGAAGGCGCGCGCGAAGLG
ATCGAGCGTGTCGGCGCGCACCGGCTCGGCGCCCGTGAACGCGACCTCCC
ACGACCGCAGATCGAGCGCCGCTCGCTCCTCCTCCGAGCTCTTCCGGACG

CACAGGTCGTATGCGAAGTTCGGGCCGCCGCTCACCGAGGCGCCGAGCGCv

CGAGACGGCGCGGAGCCACCGCATCGGCCTCTGCAGGAACGAGAGCGGLG
ACATGAGCGCGACGCGGATCCGCCCGTAGAGCGCCTGCARGATCCCGCCG
ATGAGCCCCATGTCGTGATACGGCGGCAGCCAGATCACCCCGACCGGATC

,CGGGCTCGTCAGGTCGAATCCATGCGCGATGAGCCGCGAGTTGTGCAGCA

GATTCCCGTGGGTGAGCATCACCCCCTTGGGCTCGCCGGTCGAGCCGGAG
GTGTATTGAAGGAACGCGACCGACTCCGGCCGGAGCGCCGCGCCCGGCCC
CTCGATCGGGCCCGGCGACGGGCCGTCGGTCGCGATCCACCGGAGCCGCT

_GCAGCGCGGCGGCCGCGGCGCTGGCCGGCAGGGACGCCACGATGCCGGCG

ACGCCCGATGACGTGAGCGCCGCCTCGGCGCGCGCGTCCGCGACGATGGA
AGCGACGCGCGGCAGCGTCCGCTCGAGCCGGCCGAGATCCGGCGGATAGG
CGGGCACGGTCCGGACTCCAGCGTAAAGACACCCGAAGAACGCGGTGATEG

PCT/US99/23535



10

15

20

25

30

35

45

55

15

25

30

WO 00122139

188

TACTCGATCCCCGGCGGATACAGCAGCAGCGCGCGGGCCCCGGGGGCGAC
GCCCGATGCCTGCAAGAGGGCCGCGACGGTTCGCGCGCGCTCGTCAATTT
CCCGCAGGGTCACCCAGGTCGCCCCGGCCTCGACGTCGCCGGACTCAAGA
AAGCAATAGATTGGGCGGGCGGGCTCAGCTTCGGCCCGCTGGCGCAAGAG
GTCGATAACGGTGGAAGGGCGGTTCCGTTCCTTCCGTTCCAATGCAAGAA
AAGCATCATTCATTGAACAGACCCCTCCGCCGCGGAGATAGCAGCTTéTC
CGCTGCGACACAACCGCCGCGCCACGCGCGTGGCACGGCGGGATCCGGGT
GTTACTCCACCTGCACTTCCCGTCGCGTCACGCTCGCTCCGCCGCGGGTS
TCGTGAACCACCGCCCACAGCGACACGCGCCCTGGCTCCGAGGGCGGCGT

CCACGTGGTCCCGTTCCCCCCGCGGGAGGCGCCGGTCGTATCGCTCACCA |

GGCGGCGCGCCCCGTCGAACTCGCCACCGTCCGTGTAATAGTCGACCCAG
ATCGCCTCGCGCGCCGGTGGACCGCCGAGCCCGGCGGCTTCCTCGTCCAC
CTCGGCGGCCTTCTCGGGCACGACAGCCTCAATCTCATAGGTCGTGCACT
CGTCCTCGGCCGGCTCGGTCCGGCCGCAGCCTTGGGCCTGCTCCTCGGAC
CGAACGCACCGCTTCACGACGGGCAAACCGTCCTCGCCCGGCGCGACCTC
ATTGCCATCCGAGCTTCAGCGTGAAGCCGTCGATGGGCGGGTTCGTGTTCA
GCCGCTCCTTCTTGAAGACATAGACCTGCGTGTAGCCCACGACGAAGCTG
TCCGGACCGAGCACCGTCCCGTCGTCGCCGACGCACTCCAGCGGAAACCC
GGCCGTTTCGGGCCCCGAAGCCACCCGTGTCGTGCCGGCGCACACGGCGA
ACAGCACGTAAGCCGACGAGTACACCGTCCCCGTCTCGGTGGGCCTCGCG
TCCTTGAGGATCTCCTTGGGCAGCTTCCACCCGAACGAGACCGCATCGGG
CTCGCCGCTCTTCTCCGGACCGATCTCCTGCTGCGCGAAGGGGACGGTGC
GCTCCCCéTCGCCCCTGCCGCTGCCGCCGTCGCtGCTGCTGCCGCCGTCG
CCGCTGGCACCGCCACCGCCGCCGCCGCCAGCGCCACCATTGCCGCCTTC
GCCGCCTCCAGCGCCACCACTGCCGCCGTCGCCGCCGCTGCCACCATCGC
CACCACTGCCGCCGCCGCCECTTCCGCCGCTGCCGGCCGGCACCGCCTCC
CGGATTCGCGACGATTCCCACCGCATAGGTGCCCAGCCACTGCGGGATGC
ACCCGAGGTGCTCGTCCACCCCGACCGGCGGATTCACGCAGCCGCCCACC
CACGTGACCTCGACCTTCCGCGGCECGCCGCCCTCCGCGCCTTTCGCGTC
GGCGTACGTCATCCGGAACGTCACGAGCTCTTCCGCCGCCGCGTACGGCT

PCT/US99/23535
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TGTCCGCCGTCACGGCGAGGACGCGGAGCCCCTTCACCTCGGACGAAGGG
GCCATGTCGCTCCCGGCGCAGCAAGGGATGCCCACGGCCAGGGTCGAGAG
CGCGGCCAGCAGCGCGCGACGAGCGGGCAGTGCGGTCCGTTTCATCAGAA
ATCTCCTCGCAGCCCGAGCGTGGGCAGGAAGGGGAGCCCCGTCACGTACT
CCCGCTTCGTGTAGTTGAAGTTGTAGCTGATGCCCTCCGCAGCCATGTAA
TTGTAGACGTTCTGGATATCGAGGTAGAGCCCGAGCTGCCACCTCTTGAA
TTTCCACGTCTTGTCGGCGCGGATGTCGAGCTGGTGAAACAGCGGCATCC
GCTCGCTGTAGTCACCCCCGAGCGGGATCGGCGAATACCTCGCCGAGGAC
GCGTGGTAGATCGCGTTCACCCGGTTCGGATTGCACCCCTTCTCCTCCGG
ATCGCAGACATAGGGCGTCTGCAGGTTGCCCGACACGAGCCGGAAGCGLCG
CGCCCAGCTCCCAGCCCCGGCCGAGCCGCAGGCTCCCGAGCACCGTCAGC
ACGTGCGTCTGATCGAACTGGGTGAGGTGCTCCTCCTCGTCGGGGCCETC
CTTGCGCACCGACCGCGAGAGGGTGTACGCCGCCCAGCCGAAGARAGCGCT

CGTCCGGCTTGTACTTCAACAAGAGCTCGCCGCCGACCGCGTATCCGGTG

CCATCGTTGGCATAGTCGTCCTTCTCCGGCGAGAAGACGACCAGCCGATC
GAGCTGCTTGTAGAACCCGTCCAGCGTCACCTCGATCTGCGGCGTGATCT
CCTGCTCCACGCCGAGGCCGTAATGCACGGCGCGGTTCGACTTGAGCTCC
GCATTGCCGAACGGCTCGATGCTCTCCGCGAACTGCGGCGCCTGATAATA
AAGGCCCACGCCCCCCTTGGCCGTCGTCCGCGGGRAGCCGCTCCGGATGT
CGTAGCGCGCGTTGACCCGCGGGCTCACGTCGAGCGTCTGCGTATCGAGC
GCGTAGTCGACCCGCACCCCGGGGACGATCCGCGCCCGCGGCGAGGGGAC
GACCTCCGAGCTCGGCATACGCCGCGGGCCGCGAGTACGCGCCGTCGAACG
ACCGATCCTGGAACGGGTACGTCGAGAACGGCTGGTTCGACGGGTGGCCC
GCGGGCTGCTGCGACGGCGCGCGGATGTTGACCGTGGCGACGCCGCCCGA
GAGCTCGGTGCCGACGTTCATCGTGAGGTACCGCGCGAACCTGTGCGAGA
GCTCCAGCCGCAGGTCGAGCGAGGTCGAGACGACGTTGAAGGCGAGGGGA
GAGATCTCGAAGTCGGCGATGTCCCCGCCGAGCGCCATCGACCACAGCAG
ZCGATCCCGGCTCCCGATCCGGTTCTCGTAGCTGAGCTGGAAGCGCTGGA
AGGCGGTCTGCAGCCCGAAATCGCCCGTCAGCGCCGGCTCGTCCTCCGEL
GGCTTGTCCAGGGTGATCTTGAAGGCGTCGTCCGATCCGTAGAAGCTCGC

PCT/US99/23535
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GCGCACGCGCTCGCTCGCGGAGGGGCGGCCCTCGAGGACGAACTSGTAAT
CATAGTAGACGGGCGCCTGCGTGACGCTGGAGCCCGCCTCCTTGAGCACG
GGCCCGAGCCACGCGTCGACCCAGCTGCGGCGGCCCGCCGCGATGAACGT
CCAGTCCTTGAGGAACGGGACGGGGCCCTCGAGGAGCACGCGCCCGTCGA
TGAGGTCGAGCTGGACCACGCCGTGGTACTTGCCGTCCTGCTTCGGCGAG
CGGAGCCCGACGTCGACGATGCCGCCCATGGCGCGGLCGTACACGGCGCT
GAAGTTGCCCGGATAGAAGTCGATCTTCTCGAGCATCTCGGTCGGCACGA
CCGAGGAGAGGCCGCCGAAGTGGTAGATGATCGGCACCGGGGTGCGATCG
ACGAACGTGAGCGTGTCCTGGGGCECGGACCCGCGCACGATGAGCAGCCC
GAAGCCGCTGCGCGCGACGCCCGGCAGGCTCTGCAGCGACCGCAGCGCGT

" CGCCGCCGGTGCCGGGGATGCGGTCGATCTCGCGGCGCTCGATCGTCCTC

CGCGTCACCTCGCGCGGCGGGCGCTCGCCCTGCACGCTCACCTCGATGCC
CGGCGCCTTGCCGTCCTGCGGCGCGGCGAGCGAGATGCGGTAGCGCACCT
CGATCGCCTCGCCGGCCGCGATCTCCTCCTCGGéGGCGAACGGCTCGAAC
CCCGCGGCGGCGACCTCGACGCGGTACTTGCCGGGGGGGAGATTCTTGAA
GCGGAACTTGCCGCCCTGGTCCGTCTTCGCCTCCTCGCGGCCGCCGTCGG
GGCGCACGAGGGTGACCGCGATGTCCGGGAGCGGCTCGCCGGTGCCCGCG
GACAGGACGGTCCCGACCACCGTCTCGACGTCGGCCGGGCGGCGCCGGCGC
GGCCGCATCGGCGGGCTTGGGCGTGAGCGTGAACGCGTACCGGTAGAGGA
TGCGCGCCGCCGCGGGCGTGCCGTCCGGGCGCCGCGCCGGCGCGAACTCC
AGGCCGGGCGCGGCCCGCGAGCGCCGCCTCGTTIGAAGCCGTGCCCGCCGG
GCGTCGCGACCTCGGCCTTGGTGACGCGCCCGGTCTTGTCGATGTCGAGE
TTGAGGATGACGCTGCCCTCGACGCCGGCGCGC%GGGCCTCGATCGGATA
CGCGGGCGGGGAGTACTTGATCAGCGTCGGCGGGCTGATGGCGGCGGGCG
CCGGCGGGGGCGCGCCCGGCTGAGGGACGACGACCGCGCCGGCGCCGCCG

. CGGGGGACCGAGGCGCCGCCCGAGTCGCCCTCGGCGGCAGGAGGAGGLTC

GGGCGGEGGCECECCEGCGGGCTGCGCGCGCGCTGCGCTGCCGETCATCG
CGACCGCGAGCAGCAGCGCTTCCGAGACGACGAGGCGCATCACGGAGGAC
GCTCTGGAAGGCATGCGGCCCGCCCTCTCGCATGGCGAGGCCGAGGCGGA
AAGACGCATCGCGCAGCCAGGACCGTGCTTCACATTGCTTCACACAACGG
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GCGCCGCGCGCGCTCCTGGGCCGCGCGAGCGCAGGCGGCGCGCGLGCCCG
CGGGCGGCGCGATCGCGAGCGGCGCGCGGTGCGATCAGCCGCCGACCTCG
GCCACGAACCGGCTCACGTCGTCGCTGTCGCCCACGAGCAGCAGCGTGTC
GCCGTCGCGGATCACGTAGTCCGGTGTGGGCGCCTCGACGCCGCGGCTTGT
CGCCGGGCCGCTTGTTCGTGTGCGGCCGCACACCGAGCACGTTGATGCGG
TACCGCTGGCGGATCTTCGAGCCGGCCAGCGTCTGCCCGACCAGCGGCCC
GTGGGCGTTCCAGGGGACCACGCGGTAGTGGCTCGCGAGGTCGAGGAGGT
CCTGCGCGAGCGGCATGGTGATGTCGGCGCCGACGCGGCGGCCCATCTCG
GTCTCGAGCTGGATGACGCGGGTCGCGCCCACCGCGCGCAGGATGTCGGC
CTGGCGATCGGTGGCGGCGCGCGCGATGATCTCGCGCACGCCCATCCGGA
CGAGGGAGGCCACGCAGAGCACGGACGGCTCGAAGTGCTCGCCGAAGGTC
ACGATCGCGGTCTCCACGTACTGCGCGCCGATCCCCTCGAGCACCTTGTG
GACGGTGGCGTCGCCGACGAACGCGGCCGAGGTCTTGTCCTTCACGGCGT
CGACGGCCTCCGGGTTGTTGTCGACCGCGATCACCTCGGCCCGETTCTTC
CAGAGGGTCTCGACGACCGACGTGC CGAACCGCCCGAGCCCCGATGACGA
GGACGCTCTTCGATTTCATGGTCTCTGGTCGCGCGCCGCCCCCTCGGGGL
GCGGCGCCGCGAAGGTCTCACGGATGCGCCGGGAGCGCCACGGTTCGGCQ
CTGCCGTCGTCCGCGACGGCGCGGCCCGCGCGGGCCGCGCCGCGCEGCGLT
CAGTAGAGCTCGTCCTGGTGCTGCCACCGCTCCGAGATCCACGCCTTCAG
GTACGCGATCTCCTCCTCGTACGTCGTGAAGTCGTCGCGCCAGCTCCAGC
CCTCGTAGCTCCGGTACGCCTCGCCCEACCGCGCCTCGTCCCGGCGCGCG
CTCGCGTCGATGCGCTCCACGTAGCCGTCCACGATCGCGTGGATCTCGGC
CTCGGCGAGCGCGCCGCGCAGGACCTGATCCTAGCGGGCGCGCAGCGGGT
CGCCGATCGACGGCTCCTCGAGGAGGCGCTCGAAGAGGAGGTTCACGTCG
CGGTAGTCGACGCGATCCGACGCCGGCTCGCGCTCGGTCTCCCACGACTG
GCCGAAGCTCGCGTTéAAGTCCCACGGCGCGTAGCGGAATACGCCGTCCG
CGGCCGGATCGCGGTAGTGGTAGCTGTTCTTTCCGGCCGAGTCGTTGGCC
ACGATGAACGTGACGAAGATCCACCAGTCCTCGTAGTCGCGCAGATCGAT
CCGCGACCCGATCTCGGCGGCGAACGTGGCGTCGTCGGACTCGGCCACGA
AGCTCACGAGATCTTCCAGATCCGAGAACGCCTCCGGCTCGCCCTCGGCC
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GGCGCCCCTTCCTTCTTCTCGAAGCCGTCGTGCAGCGTGTCCTTGGGGTC
GCCGGACCGGTCGGTCAGCGCGAAGTTCGCGTCGTGGCTGACCGCCTTGT
AGAGGTTGCCGTCCTGCGGGTAGCCGTGGTCCTCCATCAGGTAGCCGTCG
ACGTGATCCGCGACGGTGTAGAGCCCCGCGTACTCCCCGTCGAGGTACAG
GACGGCGCTGTAGGTCTTGATCTGGATGTGCTCGGGATCGAGGCGGTTCC
AGAGGTCATAGGCGAGGCGCTGCCGGACATAGGAGTTGTCGTCGAACGTC
GTGATGAGCACGACCTTGCGGCGATCGGTGAAGCCGCCCGCCTCGTCGGG
CTCGTTGAACTTGTCGTCCTTGGGGAACTTGAGGGTGTAGCTCCGCTTCG
GGTACGAGAGCGAGCTCTCGCCGCGGAGCTCCGCCTCCGCGGCGTACGTG
TGGCCGCGGTAGATCACCGTGGCCGGGGCGTACTCCTTGTCCTCGGGGAC
GGGCGAGAGGAAGAGCACCGGCAGGCCGTACTCCTCGGGGTAGCGGGTCG
GATCGACGACGGGCACGTTCGACGGATCGGCGAAGGCGTCGGCGACGCCG
ACCTTGACGCGCCCGACCTCGGACGTCTGCGCGACGCGGATCTCGATGTC
GTAGACGGCGGCCTGATCGAGCCCGGGCGAGAACGTCACCTCGCGCGCGA
TCGGGTCGTACGCGGCGCCCTCGGGGAGCGGGCCGACCTCGAACGCGTCG
CCGGCGAGCGCGAGGCCGCTCGCGCACGTCACCGGGAACGTCACGGTCTC
CCCCTCGAGGAGCCAGTGCGGGCCGCCGCCCGACGGCTGGCAGCGCGAGL
CCTCGGCGCTGGAGCCCCCGCCGCTGGAGCCGGAC

Seq ID No 90 (»Contigll)

GGCGACCCCACATATCACATAGTAGAATCAGTGTGAGTTAGACAAATGTC
GAGTGATGAGAAGGACAGAAGTGAGAACTCTGTCGATCACTGTAGAACGA
GAGAGTATGAGCCTGCATACATGATAGCGGAéATGAGAACGAGTGTANTA
TGATGCTACTAAGAGAGTAACAGATCAGAGACTAGAGTAGAGCAATAGAA
NTCAGAGATAAGTCAATGACGAGGAGTAGTGATAGAGCTCTTAATAATGG
CTGAGGTCGAAGATAGAAGTGCATAGAGCGATAGATATACAATCGGTTGA
AGCAGAGAGTAAGATAAGATCAGACACNGAGTACAGAGAGAGACGAATAG
ATGGCGTGATNTCACAGAGAGGTGCGAGCGTAGCTGACGAGAGCAGAGAC
CCAGAGTAAGTCACACCTAGATAGTTACGGCGAGAGACAAATGATAGGAA
GGACTGGACGAGATCAACAGNCCGGAGCACAAGAACGTGAGATGCGACCG
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TGTAATAAACAGGAGACAAGAGCGACTACATAAGAGAGCGAAGCGAATAG
ATAAGATATAAGCCCAGAGCAAAATAGAAGGAGAGAGAGAGTATTTGTAA
TAAAGCAACAAGACGGAGAGAGCGAAGCAGCAGGCAACGATTAGAAGAAA
GACGACAGGAAAGTGAAAGCGAAAGAGAGCAGGTAGAAAGAGAACCARARA
AAGCACGAAGGAAAAGGAAGCTTCTATGATAGGTGCGGGACAAGGCGTAG
CTACAGGAGACAGCCGGCATACGAGGAGCCGGTAAAAGCTAGCCTTTCAG
AACACATCGGGAGCGCGTAAAGGCGGACCACGCTCGACGGGATCATGTAC
GCCGACAGCGACGCCTTCAGCCCCGCGCGCACGTCCGGCGCGTCGCCCGC
CGCGTCGCCGTCGAGCACGACGTAGGCGACCAGGCGGGCGTCGCCCGGCS
CGTCCTCGCGCAGGACCACGGCCGCCTGGCCCACGCCGGGCACGCGCCGG
ATCTGCGCCTCGACGTCGCCGAGCTCGATCCGGTGCCCCCGGAGCTTGAT
CTGGTGGTCCGAGCGGCCCTGGAACTCGAGCATCCCGTCGGGCAAGAAGC
GCGCGACGTCGCCGGTCCGGTACATCCGCCCGCCCGCGGCGCGCGCGCAC
GGGTCGGGCAGGAAGCGCTCCGCGGTGAGCCCGGGCTGCCCCATGTAGCC
GCGCGCGAGCGGCGCGCCCGCGATGTAARGATCGCCGAGCGCGCCGATGG
CGGGGCGGCGCATCGCGCCGTCGAGCACGAACACCTCGGCGTTCGCGACT
GGCGCGCCGAGGGGGACCCACGTGACCCGCGGGTCGCTCGGCAGGACGCA
GCCGGTCACCGCGATCGCGGCCTCGCTCGGCCCGTACATGTTGATGAGGT
CGCCGTCGTGCTTCGCGTAGAAGCGCCGGACGAGATCGAGCGGCACCGCC
TCGCCGCCCACGAGGACCTTCCGCAGGCTCGCGGGGAACGGCTGCTCGGG
CCCCCCCGAGGAACGCCGCGAGCATCGAGGAGACGAAGTACGCGGTCGTCG
CCCCCTCGTCGCGCACGAGGCGCCGAAGGTACTCGGGATCGCGGTGCCCG

‘CCGGCCCGGGCGACGACGATCCGCGCGCCGAACGAGAGGGGCCAGAAGAT

CTCCCAGACGGAGACGTCGAAGCCGAACGCGGCCTTGAGCAGGACCCGGT
CGTCCGCGGTGAGCGCCCAGTACCGCTGGATCCACTGCATCTGGTTGACG
ATGGCGCGGTGCGAGATGAGGCTCCCCTTCGGCGTGCCCGTCGATCCGGA
CGTGTAGATGACGTACGCGCCGCTGTCCGGCGGCGGGCTCACGGCGGGCC
GCGCGTCGGAGCACGCGGCGATCTCGGCGGCCTCGGCGTCGAGGAGCAGC
GTCGTCCAGCCGCCGGTCGGGAGCTCGTCGGCCATCGCGTCGTGCGTGAC
GAGGAGGCGCGCCCGCGCGTCCCGCATCATGAAGGCGAGGCGCTCGCCGG
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GGTACTCGTGGTCGAGCGGCAGGTAGGCGCCGCCCACCTTGAGCACCGCC
AGGGTCGCGACGACCATGTCCTCGGAGCGCGGCACGCAGACCCCGACGAT

CCTGTCGAGCCCGACGCCGCGGCEGGCGCAGGCAGCTCGCGAGCCGGTTCG .

CGCGCCGCTCGAGCTCGCCGTACGTGAGCGACTTGCCCTCGCTGCGCACT
GCGACGACGTCGGEGTGCTGCTCGECGCGCTCCTCGAACCACCGGTGCAG
CGCGCAGGCCGACGGCAGCTCCATCGCGEEECCGCGCGACCACGCCTCGA
TCTCGGCGCGCTCGCCGEGECCEACGTACTCGCCCTGGGCGACCGGACGT
TCGGGGTGECGCGACAGGTCCTCGAGCAGCGCCGCGAGGCACTCGGCGAG
GCGCTCGOCGTCGCGGCGCGCGECCAGCCGACGCGTCGTAGCGGAGCTCCA
GCGACGCCGACGOGCCCGCGCCGETGCAGTGCAGCCGGCAGGCCACCTGE
TCAGACGTGCTCCAGACGTCGAGCACGCGGGCCCGCGCGCCGTCGAGCGA
CAGCGCCGGCGCGECCTCCGCGGCEGAGAAGCCCCCAGCTCATCCGGTGE
CTCACCCCGGGCGCGECATCCTGGTGCGCGECCGCCTCGGCCTCGGCGAG
CGCGAGCCGCCGCGCGACGTCGECGAGCGTGTCCGAGGCCGAGATCTCGA
TCCGCACCGGCAGGAACCGCGCGAACGGCCCCACCACGCCCGCGAGCECG
TCCAGCGACCGCCCGTCGAAGCGGACGECCACGGTGACCTCGGGCTCGTT
GCCGCCGCTCATCCGCCACAGGAGCGACGCCCACAGGGCCAGGAGCACGA
TCCGCTGCGGGACCTGCCACGACGACGACCAGCGCTCGACCTGCGCCATC
CCGCCTTGTCCCAGATCGACCCACGCGCACCCCGAGCCGGCGCCGGCGET
GGCGCCGCCGCGGCTGAAGGCGAGETGEAGCGGGEGCCCGARATGCGAGE
GGCGCTCGGCCCAGAACCTGCGCCCSTCGCCEGCGTCCTCCGACTCGAGE
ATCCCGTTGAGCCACTCOGCGACGTCCGCGTACTGCTGCTCORGCERCEC
GCCCGCGCCCGCGETCOACGCGCAGAGCTCGCAGACGAGCGGGGCGATCE
ACTCCTCGTCGACGCACCACGCGGGCGCCGCGAGCACGAGCCGGCGCTCC
TCCGGGCCGACGCGGACCAGGCCGACGCGCAGCCCGTCGTCCGCGCCECR
GTCCTCCGAGAGGCGCGCGACGAGCCGCGACATCCGCTCACCCTACTCEG
CTTCGGAGCACCCGACCCAGTCGTCCTGCTGACGCCCACGCGAAGCGCEG
CTCGCCGACCACCTGCGCGGCCTCGCCCGCCCCGCCTCGACCAGGCGCGT
GCGCAAGATCTCGTGCCGCTCAGCCAGCGCGAGCGCCGCCGCCGAGAGLT
GTCCCTCGTCGCACGGGCCGGTCACTGCGACGACGGCCAGCGTCCGGCAC
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CCGGGCGCCCCCGCCTCCCGGTCGAGCGCGCGGATCGCCCGCTGCTGCGG
CGAGAGGCTGAAGCCGGTCATCTCGTGGTCACTCATCCAGGTCGTCCTTC
GGTGAGGTCTTCGCTTCGCCCGGCGCGCCCGGGCGCGGGAGGGTCACGGT
GCGCCGGCGCGCGGAGGTCAGCTTGTCGAGCGCGGCGCCGCGCGCGGLCT
TCCGCTCGAGCTCCCGGCGGGCCGCCGCGGCGCGCTCGAGCTCCCCCCGG
AGCTCCGAGACCGGGGTGTCCGGCCGCGCCGTCGCAGTGGCCAGGATCTG
CCGGTAATCGCTAAGGAAATTGTCGACCGTCGCCGCCCGGTACAGCTCGC
TGCTGTGCTCGACGCCGAAGCGGAACGAGCCGCCGGCCTCGGCGACCGTG
AGGACGAAGTCGAACGCCGTCGTGGTCGCCTCGCCCTCCAGCGCCTCGAG
CTCGAGCCCCTCGAGCTTCATCGGGEGGGACGTGCACGTTGCGCATGACGA
ACTTCGCGTCGAAGAGGGGCACGTGCCCGACGGCCCCCTTCGGCCGCAGG
GCCTCGACGAGCCGGTCGAACGGCAGGTCCTGGTGCTCGAACGCCTCGAG
CGCGACGTCGCGCACGCGGCGGACTAGCGCGCCGAACGTCGGGTCGCCCC
CGCAGTCGGTCCGGAGCACGAGCTGGTTGACGAAGAAGCCGATCATCGGC
TCGGTCTCGACGCGGTTCCGGTTCGCGACGTCGGTGCCCACGACGAGGTC ™
CTCGAGCCCGGTGCGCTGGTGCAGGACGAGCTTGTACGCGGCGAGCAGGG
CCATGAAGGGGGAGATCGCCTCCCGCTCGCAGAACGCCTTGATCTGGCGG
GTGAGCTCGGCCCCGGCGTCGAGGCTCCGCCGCGCCCCGCGCCACGTCCT
TCGCCCCGCCGGCTCGTGGTCGACCGGCACGCGGGCCCGGCGCAGCGCGC
CCGAGAGCTTCGTCGTCCAGTACCIGAGCTCGCCCTCCAGGACCTCGCCG
GACAGCCACGCCCGCTGGGCTGCGGCGAAGTCGACGTACTGCGCCGGGAG
CTCCGGCAGCCGGGAAGGCTGGCCCTGCGCGAAGCCGCCGTAGAGCGCGG
CGAGCTCGCCGACGAAGACGCCGACCGACCAGACGTCGAACACGACGTGG
TGCACGACGAGCGCGATGACGTGCTCGTCGTGGCGCTTCCGGA?GACCCG
CACGCGGAGGAGCGGCCCGCGGCTCAGGTCGARCGGCGCCAGGCTCTCCT

. CGAGGACGAGCGCCGAGACCGCCGCGTCGAGGGCCTCGCCCGCGAGGTGC

TCGAGGTCGGACATCCGGAACGGCACCCGGGCCTCGGGCGCGACGACCGG
GAACGGCACGCCGTCCCTGGCGCTGAACGTCGTCCGCAGCGCCTCGTGGC
GCCGCGCGATCTCGAACAGGCTGCEGCGGAGCGCGTCGACGTCGAGCCGG
CCCGTCGCGCGCACCACGAACGGCATGTTGTACGCCGGGCTGCCCGGCTC
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GAGCTGATCGACGAACCACAGCCGGTGCTGCGCGAACGACAGCGGGAGCG
GGCCGTCGCGGGGGATCCGCGCGATCGGEGGGAACTCGCGCCGCCGLGCC
TCGCCGCGGCGCGCGGCGTCGACCTGEGCCGCGAGCGCCGCGACCGTCGG
CCCCTGGAAGAGCGCCCGCAGCGGGAGCTCGACGCCGAGCTGCGCGCGGA
TCCGGGACATCACCTGGGTCGCGACGAGCGAGTCGCCGTGCAGGCCGAAG
AAGTCGTCGTGGACGCCGATCTCGTGGACGCCGAGGAGGGCGCTCCCAGA
TCGCGGGCGATCGCGCCCTCGGACTCGGTCGACGGCGCGGCGAACGCGGC
CCCGGCGTGCGCGCGGGAGACCGCCCACGTCGGCAGGGCGTTCGGCGCGG
GCGCGAGGGGCGCGTCGGCCCGCGCCGGLTCGGCGGCGGGGGCGCCGLGG
CGCGGCGCGATCCAGTGCCGCGCCCGCTCGAACGGGTACGTCGGCAAGCG
GACGAGCGCGCCGGGGGACGCCCCCGCGGACGGGCCGTCCAGTCGACGGT
GTGGCCCGCCTCCCAGAGCTGGCCGAGGGCCTCGGCCAGGCTCGCGGECT
CGGACGCGGCGTGGGTCGACCCGAGGCTCGCGATCGCGGCGCCCCCGLGL
CCGGCCAGCGTCTGCCGCACCAGCGTGGTCAGCCCGCGGCCGGGGCCGAC
CTCGAGGAACAGGGCGTGCCCGGACGCGAAGAGCGCCTCGACGCCGTCGC
TGAAGCGGACCGGCTGGCGGAGGTGCCGCGCCCAGTAGGCCGGATCGGTC
GCCTCGGCOTCGGTGAGGAGGGCGCCGGTGACGTTCGAGACCACGGGGAT
CTCCGGCGGGGAGAGCCGCGCGCGCCGCACGCTCTCGAGGAACGGGGCCA
CCGCGCCGTCGATGAGCGCGCAGTGGAACGCGTGGGACGTCTGCAGCGGC
CGGGCGAACACCTCGCGCGCCTCGAGGCGCGCGGCGAGATCGCGGATCGC
GCTCGCCEGGCCCGCGACAACCGTGAGCTTCGGGCTGTTGACCGCGGCGA
TCTCCAGGCCGGCCTCGAGGAGGCCCTCGACGTCCGCGGCCGGCAGGCCE
ACGGCCAGCATGéTCCCGGCCGGCGCCGCCTééATGAAGCGCCCCCGATC
GATGACCAGGGACATCGCGTCCTCGAGCGTGAACACGCCCGCGACGCAGE
CCGCCACGAGCTCGCCGAGGCTGTGGCCGATCATCGCCGCGGGCTCGATC
CCCCAGCTCATCCAGAGCCTGGCGAGCGCGAGCTCGACGGCGAAGAGCGL
GGGCTGCGCCAGCGCGETGCCGAGCAGCGTGCGCCCGTCGCCCTCGCCCT
CGCGGAAGACGACCTCGCCGAGATCGAGGCCGCGCGCCCGCGCCGCCGCC
GCGCACGCGTTGAAGGCGCTCCGGAACGCCGCCTCCTGCGCGTAGAGCGT
GCGGGCCAICCCGACGGCCTGCGCGCCCTGGCCCGGGAACGCGAAGACGG
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GCGCGGCTCATCGGGGCGCGCGAGCGCGCTCGCCCCCTCGCGGGCGAGCC
CCTGGATCGCCTCGGCGCGCGTCCGGGCGACGACCGCCCGGCGGTACGGG
TGCTCCGCGCGCCCGGTCTGGAGGETGAACGCGACGTCGTCGAGCGGGAC
GTCGGTCGCCTCGAGGTGCGCGGCGAGCTGCGCGCAGGCCGTCGACAGLG
CCTCCGGCGTGCGCGCCGAGAGCGTCAGCACGTGATCGCGCTCCGGGGLC
GGGGCGCGGGGCGGCAGCGGGGGCGGCTCCTCGAGCACGACGTGCGCGTT
CGTCCCGCCGATCCCGAACGAGCTCACGCCCGCGCGGCGCGGGCGGAGCT
CGCGGGGCCAGGGCGCCGCCTCCCGCGGGACGAAGAACGGGCTCGCCGCG
AGGTCGAGCTTGGGGTTCGGCGCCTCGAAATGGACGCAGGGCGGGATCTC
GCCGCTCCGCACGACGTGCGCCGCCTTGATGAGGCCCGCGACGTCCGLCG
CGGCGTCGAGGTGGCCGATGTTCGCCTTGATCGAGCCGAGCGCGCAGTAC
GCCTTCCTCGGGETCTTGCGGCGGAAGGCCTGCGTGAGCGCCTCEACCTC
GATCGGATCGCCGATCGCGGTCGCGGTGCCGTGGGCCTCGACGTAGCCGA
TCGAGCCGGGATCGACGCCGGCGACCGACTGCGCCTCGGAGATCGCCGCC
GCCTGGCCGTCGACGCTGGGCGCCATGAAGCCGACCTTGCGCCCGCCGTC
GTTGTTGACGGCGGAGCCCCGGATCACCGCGTGGACCCTGTTTCGGTCGC
GGAGGGCGTCCGCGAGGCGCTTCAGCGCGACGATGCCGACGCCGCTGCCG

. CCCACGGTCCCCTCGGCGCGCGCGTCGAACGGCCGGCAGCGGCCGTCGEE
GGAGCACATGCTGCCGGGCACGTACGGATACCCGCGCTTCTGCGGGATGC

CGATGGAGACGCCGCCCGCCAGCGCGAGATCGCACTGGCCGCCGAGGAGG
CTCTCGCACGCCATGTGGACGGCCACCAGCGACGTCGAGCACGCGGTCTG
CACGACCACGCTCGGCCCGTGGAGGTCGAGTTTGTACGAGACCCGCGTCG

'CGAGGTAATCCTTCTCGCTCGCCAGCATGAGCGCGTGCGGATCGACGGTG

GCCGCGAGATCCGGGTGCGAGAGGAGCTGGAGGAGGTACGTGTTGGAGCC
GCACCCCCCGAAGACGCCGATCGCGCCCGGGAACCGGGCCGGATCGCAGC
CGGCGTCCTCCAGGGCGGCGACCGCGCACTCCAGGAAGAGGCGCTGCTGC
GGGTCCATGAGCTGCGCCTCGCGCGGCGAGTACCCGAAATAGGACGCGTC
GAAGCGGTCGATGTCGTCGAGCAGGCCGCCCGCGCAGACGACGSGCGCCC
CGGGGGCCGCGECTCGCGCCGACCGGCGGCTCCTCGCGCTCGCTCTCCGGG
AAGCGCGCGATCGACTCGACGCCGCGCCGCACGTTCTCCCAGAGGGCGTC
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GACGCTCGGGGCGCCGGGGAAGCGGCCCGCCATGCCGACGATCGCCGATGT
CGCTCCCCCCGTCCTCGGTCTCGATCGGCTCTGACATGGCTATCCTCGCC
CCCGGCGGCGTCGCGCGTCGCGGCECGCCTCGGCGCGCTGCGCCCCGACG
TCGGCCGGCTCGGCCTTGACCGTCGCCGCGTCGAGCCGCTGCGCCAGTTG
CTCGATGGTCGGGTACTGGAACAGGTCCGTCAGCGACACGGCCTGCGCCG
CGGCGCCCTCGTCGGGCGCGCGCGCCGCGATGCGCTCGGCGAGCAGGCCC
TGCGCGCGCACGAGGAGCAGCGAGGTGAAGCCGAGCTCGAAGAGGTTGTC
GGTCACGCCGACGGCCTCGACCTGCAAGACCTCCGCGAGCACCGAGGCGA
TGAGCCGCTCGGTCGCGGTCCGCGGGGCGACGGCCGCGGCGCGCGGCGCG
ACCGCGGCGGGATCCGGCAGGGCGGCGCGGTCCACCTTGCCGTTCGCGCT
CAGCGGCAGCGCCGGGAGGACGACGACCTCC&CGGGGATCATGTACTCCG
GCAGCTTCTTCCGGACGAAGTCGCGGAGCGCGGCGCCATCGCCGTCGGCG
CCGACGACGTACGCGACCAGGCGCTTCTCGCCCGACGGATCGGTCTTCGC
CGCCACGACCGCCTGCTCGACCGAGGGGTGCTGCGCGAGGGCGGCCTCGA
TCTCGCCGAGCTCGATGCGGAAGCCGCGGATCTTCACCTGATGGTCGGTG
CGCCCGAGCAGCTCGATGGTCCCGTCGGCGAAGTAGCGGéCCAGGTCGCC
TGTCCTGTACAGCCGCTCGCCGGTCGTGGGGTGCTTCAGGAACCGCTCCC
GGGTCCGCGCCTCGTCGCGCCAGTATCCGAGCGCGACGCCGATCCCGCCG
ATGTGGATCTCGCCGGGGACCCCGATCGGACACGGCTCCAGCCCCTCGTC
GAGCACGTAGGTGTGCTGGTTCGCIAGCGGGCGGCCGTAGGGGATGCTGC
GCCACGCCGGGTCGACGTCCGCGATCGGGTGGGCGATCGACCAGATCGAC
GCCTCGGTCGCGCCGCCGAGGCTCACGACGCQGGGCGCGCGGCAGGCCGC
GCGGATGCGATCGGGGAGCTTCAGCGGGATCCAGTCGCCGCTCATCATGA
CGAGGCGGAGCGACGACAGCGCCGGGTCGCCCGCGCCGGGGGACGCGTCC
ATGAGCATCTCCATCAGCGCCGGGACCGAGTTCCACACGGTCACCCGCTC
GCGCTCCACGAGCTCGCGCCAGTGCCCCGGATCCGAGGCGCGGGTACGGT
CGGGGATCACGACGGCGCCTCCGGCGGCGAGCGTCCCGAACACGTCGTAG
ACCGACAGGTCGAAGCTCAGCGACGAGAGCGCGAGCACCCGGTCCTCCGG
GCCGACGTCGAAGCGGCGGTTGATGTCGAGGACCGTGTTCACCGCGCCGE
GGTGGTCGATCATCACGCCCTTGGGCAGCCCCGTGGACCCGGACGTGTAG

PCT/US99723535



10

15

20

25

30

35

40

45

55

10

15

20

25

30

WO 00/22139

199

ATCACGTAGGCCAGGTCGTCCGTGCTTCCGCCGGGCGGCCGGCGCGCGAC
GGGCTGCTCGCGCCACCGCTCGTCCGCGTCGACGGCGAGGCGCTCGATGC
CCGCGGGCCAGGCGATCGTCCCGTCGACCGCCGACTGCGTGAGGACGAGG
CGGACCTCGGCGTGCTCCAGGAGGTGCCTGAGGCGCTCCTCGGGGAGGCG
AGGGTCCAGGGGCAGGTAGGCGGCGCCGGCGCGCAGCACGCCGAGCACGG
CGGCCACCTGCTCCCAGCCCTTCTCCATGACCACGGCGACGAGCGCGTTC
GCGGTCGCTCCGGAGCGCGAGGCCGCCGCGGCGATCGCCTCGGCGCGCCE
GGCGAGCTCCCCGTAGGTGAGGCGCCGCTCGGCGTCGACGACCGCGCACG
CGTCGGGCTGCTCGACGGCGCGC TCAAAGARCGGCTCCTCCAGCCGGAGG
TEATCCGGGGTTGCGACCGCGGTGTCGTTCCACGCGACGAGGGCGCGCTC
GCGGTCTTCCGGCGCGACGGAGAGCGCGCGGACGCGCTGCGCGGGGTCCT
GAGTGGCGCGCGAGAGCACGCTCTGCATCGTGGCGAGCATCCGGTCGATG
GTCGCCGCGTCGAAGAGGTCGACGTTGTACTGGAGCGAGATCACGTCGCG
CCCGCCGCGCGGCTCGACGCTGARGCGCAGGTCGAAGCGCGTGGCCTCGA
CCGGGAGATCGAGCGGCTCGATCCGCACCTCGCCGAGCTCGAGCGCCTCG
GTTGGGGCGTTCTGCACGACGAGCATGACCTGGAACAGCGGCGAGCGGCT
CAGGTCGCGGCGGGGGTTGACCGCCTCGACCACCTTCTCGAACGGGGCGT
CCTGGTGCTCGAACGCCTCGAGCGCGACCTTCCGCGCCCGCGAGAGGAGT
TCCTCGAAGGTCGGGTCGCCGCCGAGGTCGAGGCGCATGACGATCGTGTT
CACGAAGAAGCCGACGAGGGGCTCGAGCTCGGGGCGAGGCCGGTTGGCGA
CCGCGGTCCCGATGECGAGGTCGTICTGGCCCGAGCTGCGCCGGAGGAGT

ACGCCCGAGGGCGGCGAGCAGGACCATGAAGCGGGTGGCGCCGCGECTCCG

GGCGAGCTCGTCGAGCTGCGCCACGAGGCGCGCGTCGAGCGGGAGGACCC
GCTCCGCGCCGCGGAACGTCTGGACGGGCGGCCGCGGTCCATCGGTCTGG
AGCTCCAGGACCGGCAGCCCGCGGAGGGTCGCTGTCCAGTGAGCGAGCTT
GTCGGCGAGCCGCTTCCCCGCGAGETGGCGGCGCTGCCACACCGCGARAT
CGACGTACTGGAGCGGCAGCTCGGGCATGTCCGCGEGCCCGLCCGCCCCEC
GCGCGCCGGTAGAGCTCCGCGAGATCGCGGACGAGGGGTTGGAAGGACCA
GGCGTCCGTGACGATGTGETCCGTGGACAGGACCAGGACGCAGACGTCGT
GGTCGAGGCGGAACAGCCTGGCGCGGAACACGGGCCCGCGCGCCAGSTCG
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AACCCCGTGGCCTGCTCGCGCGACGCCCAGGCGCGCGCCGCGGCCTCCGL
CTCGTCCGGGGGCGTGCCGCGGAGGTCGACCACCTCCGCGGGGGCCGCCT
CGGGCTCGCAGATCTTCTGCGCCGGCGTGGGGCTCGCGACGAACACCGTG
CGCAGGCTCCAGTGCCGCCGGACGAGCGCGGCGAGCGCGGAGGACAGCGC
GTCGACGTCGACGAGGTTCCGCAGGCGGACCGCCTGCACCACGTTGTAGG
CGGTCCCGCCGGGGAGCAGCTGCTCGAGGACCCACAGGCGCTCTTGCTCG
TACGAGAGCGGATACGGCTCGTCCGCCGGCGCGCGGCCCAGCGAGGGCGL
GATCTCGCTGGCGGGCACCGTCGCTGCGGCGGCGGTGGTCGAGGCGGCGC
CGGAGGAGAGGCGATCGGCGAGCTGGTGGAGGGTTGGGTGCTCGAAGAGC
GTGCGGAGGGTGGTGCGGATGCCGAGGGAGGACTCGATGCGTCCGAGGAC
CTGCATGGCGAGCAGGGAGTGGCCGCCGAGGTCGAAGAAGCTGTCGTGTC
GTCCGACGCGGTCGAGGTGGAGGACGGATTGCCAGATGTGCGCGAGCTCC
CGCTCGAGCTCGCCCGAAGGGGGCTCGTAGTCGGCGTGCGCGGCGGGTGG
CGCAGGGAGGAGCTTCTTGTCGACCTTGCCCdAGAGGGACATGGGCAAGG
CGGGGAGCAGGACGAAGTGGGCGGGCACCAAGGCGTCGGGCACCAGGCGG
GCCATGCCCTCGCGCAGGTCGCGCTCGGAGGGCGGGTCGGCGCCCGGCAC
GACATAGGCAATCAGGCGCGCGGCGCTGCCTTGGCCGTGGAGGACGACGA
CGCCCTCGCGGACGGCGGGCAAGCGTCGCAGGGCGGATTCGACCTCGCCG
AGCTCGACACGGCGACCGCGGAGCTTGACCTGCTCGTCGCGGCGTCCGGE
GAAGGCGAGCTGTCCGTCGGGGCGCCAGCGCACCAGGTCGCCGGTGCGGT
AGAGGCGTGCGCCGGGCTGGCCGAAGGGATCGGGCAGGAAGCGCTCTGCG
GTCAGGTCCGTGCGTGTGTAGCCCTGGGCGAGGCACGCTCCGCCGATGTA

CAGCTCGCCGAGGACGCCGGGCGGGACGGGCTGCATGTGCGGGTCGAGGA 7

CGTAGACGAGGGCGCTGTCGATGGGTCGGCCGAGCGGGGGCTCGTCGCCG
AGGTCGGCGACCTCGGCGACGGTGGTGATGACGGTGGCCTCGGTGGGGCC

. GTACATGTTGAAGAGGCGGAAAGGGAGCGGTCGCCGGAGCGGATGGAGCT
,TGTCGCCGCCGACGGTCATCGCGCGCAGGGCGATGCCGGTCCAGTCTTGC

TCGAAGCACGCCTCGGCCAGGGGCGTGGGCATGAACGAGAGCGTGGCCCG
CTGAGCGACAAGCCAGGAGACGAGCGCTCTGGGAGAGCGGAGCGCGTCGT
CGTCGGCGAGGAGGAGTGCAGCGCCGCAGGCGAGCGGCGTCCAGATCTCG
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TAGACGGAGGCGTCGAAGCCGCTGGAGGCCAGCTGAGTCCAGCGATCGCG
GGGTGAGAGCGCGAGCAGGTGCTGGAAGAAGGAGACGAGCCTTGAAAGGC
TCGCATGGCGCACACAGACGCCCTTCGGCGTGCCGGAAGAGCCGGAGGTG
AAGAGGACATAGGCCAGGTCGTCGGGCCTGGAGACGAGAGGAATGTGGGT
GCTGGGCGCGCACGCCCCGTCCTGGACGAGGTGGACGGGGCAGGGGGCGG
CGGTGAGCTTGTGGCTGGCCTGGCTGCTGGTGAGCACGAGCGCGGCGCGG
CAGTCGGCGAGCATCTCGGCCAGGCGCGCCGGGEGGTTGGCGGGGTCGAG
CGAGGCATAGGCGGCGCCTGCCTTGAGGACGGCGAGCTGGGCGGCGACCA
TGCGGGGCGAGCGCTCGATGCAGACGCCGACGACGCTGCCGGGGCCGACG
CCGCGGTCGCGCAGCCACAGGGCGAGCTCGGTGGACCAGGTGCTGAGCTC
TGCGTAGGTGAAGCGCTGGTGTCCGAACTCGAGCGCCGTGGCGTéCGGCT
GTCGAGCGGCGTGGGCCTCGAAGAGCGCATGGACGCAGGCGGGGGCCGGé
GCGGAGGCGGCCTGTCGTGCGGCGGCAGCGCCGCTCCAGTCGTCGAGGAG
CAATGCGCGCTCGGCGTCGGAGAGCATCCGGAGCTCGGAGAGCGGTCGAC
CGGGGTGCTCGACGGCGCTTTCGAGCAGGAGCACGAAGTGGCGCGCCATC
CGCTCGATGGTGGCCGGGTCGAAGAGCTGCTGGTCGTACTCGAAGCGCAG
GGCGATGCCGGAGTCGAGCTCTGCGGCGAACAAGGCGAGATCGAACTCGG
CCGCTGCCTGCTCGTCGGCGAGCGTGGTGAGCTCGAGCTCTCCCTGCGCE
ATCCGCACGTCCTCCGCGCCGGTGCTGAGCGCGGCGAGGCGGGGATCCAG
CGACGGCAGAGCGCCCTGGAAGGCGAAGGCGACGTCGAAGAGCGCGCCGC
CTCGCCGGGCCGCGCCCCGGGGCTCTGCGAGCAGGTGCTGGAGGGCGCTG
TCGCCGTGGGCCAGCCCGTCGAGGARCGCGTCGCGCACGCGGGCGACGAG
CGCGTCGAAGGACGCGGCCCCGCGCAGCGCCACGCGCACGGGGAGQATCT
GGACGAAATAGCCGAAAGCCCGAGTGCTCTCGTCGTCGTTCCGCCCCGCC
GAGGGGACGCCCACGACAAGGTCGTTCTGCCCGCTCGCGCGATGGAGCAA
GACGGTGAGCGCCGACAGCAGGACCGAGAAGAGCGTGGTCCCGTGCTCGC
GCGCGAGGCGCGCCAGCGCTCCGGTCAGGGGCTTTGGCAGCGTGATCGCG
TGAGCGCGACCGCGGCGAGGGCTCGCGTCGTGGCGGGCCCGGTCGCGGGG
AAGGTCGATGGCGGTCGTCGCGCCGTCGAGCGCCTTGCGCCAGTATTCTG
CTCCGCCGGCCGCCTCCCGCGGCGAGGGACAGCTCACGCCGGCGGCGAAG
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AAGCTCGACGGCGGCGGCAGCTGCGGGGGCCGGCCCGCCCGCAGCGCCGA
GTACAGCTCCCCCAGCTCGCGAACGAGCAGCGCGAACGACCAGTAGTCGA
CCACGAGGTGGTGAACGACCACCGTGAGCAGCGGCGGCTGCCCCTCTCCG
CGCCGCCAGACATGCACCCGGAGCAGCGGTCCGCGCTCCAGGTCGAACGC
GCGGCGGCGCACCTCGTCCGCGCGGGCGACGATCTCGCGCTCGTCCAGCG
CCATCGCCGGCTCTTCGGCCCATTCCAGGGCGACATGGCGGTGGACCTGC
TGCAGCGGATGGCCGTCGCGCGTGAGGAACGTCGTGCGGAGCGCCTCGTG
CCGCTCGACGAGGCCCTCGAACGCGCGGCGCAGCGCGGCCACGTCGACGC
CGGCACCGAGCCGGACCGTCCTGCCCAGGTTGTAGAGCGCGCCGTCGGCC
GACTTCTGGCACTCCAGCCACATCGCCCGCTGCCCCTCGGTCAGCGCARA
CGGCTCTTCCGGCGTCGCCACCCETGGCGACGAGGGGCCGTCCGGACGGG
TGAGCCCTCGCTCCAGGGCCGTCECTGCGGCGGCGGAGGTCGAGGCGGCG
CCGGAGGAGAGATGACTGGCGAGCTGCGCGAGGGTTGGGTGCTCGAAGAG
CGTGCGGAGGGTGGTGCGGATGCCGAGGGAGGACTCGATGCGTCCGAGGA
CCTGCATGGCGAGCAGGGAGTGGCCGCCGAGGTCGAAGAAGCTGTCGTGT
CGTCCGACGCGGETCGAGGTGGAGGACGGATTGCCAGATGTGGGCGAGCTC
GAGCTCGAGCTCGCCCGAGGGGGGC TCGTAGTCGGCGTGCGCGGCGGGEE
GCGCAGGGAGCGAGCTTCTTGTCGACCTTGCCCGAGAGGGACATGGGCAAG
GCGGGGAGCAGGACGAAGTGGGCGGGCACCAGGGCGTCGGGCACCAGGCG
GGCCATGCCTTCGCGCAGGTCGCGCTCGGAGGGCGGGTGGGCGTCTGGCA
CGACATGGGCAATCAGGTGCGCGGCGCTGCCTTGGCCGTGGAGGACGACG
ATGCCCTCGCGGACGCCGGGCAAGCGTCGCAGGACGGATTCGACCTCGCC
GAGCTCGACGCGGCGACCGCGGAGCTTGACCTGCfCGTCGCGGCGCCCCG
CGAAGGCGAGCTGTCCGTCGGGGCECCAGCGCACCAGGTCGCCGGTGCGE
TAGAGGCGTGCGCCGGECTGGCCGAAGGGATCGGGCAGGARGCGCTCTGC
GGTCAGGTCCGTGCGTGTGTAGCCCTGGGCGAGGCACGCTCCGCCGATGT
ACAGCTCGCCGAGGGCGCCGGGCGGGACGGGCTGCATGTGCGGGTCGAGG
ACGTAGACGAGGGCGCTGTCGACSGGTCGGCCGAGCGGGGGCTCGGCGCC
GAGGTCGGCGATCTCGGCGACCGTGGTGATGACGGTGGCCTCGGTGGGCC
CGTACATGTTGAAGAGGCGGAAAGGGAGCGGGCGCCGGAGCGGATGGAGC
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TTGTCGCCGCCGACGGTCATCGCGCGCAGGGCGGAGCCGGTCCAGTCTITG
CTCGAAGCACGCCTCGGCCAGGGGCGTGGGCATGAATGAGAGTGTGGCCC
GCTGAGCGACAAGCCATGAGACGAGCGCCGTGGGAGAGCGGAGCGCGTCG
TCGTCGGCGAGGAGGAGGGCAGCGCCGCAGGCGAGCGGCGTCCAGATCTC
GTAGACGGAGGCGTCGAAGCCGCTGGAGGCAACCTGAGTCCAGCGGTCGC
TGGGCGAGAGATCGAGTCGGAGGTGGAGGAAGGAGACGAGCCTTGAAAGG
CTCGCATGGCGCACACAGACGCCCTTGGGGGTGCCGGTGGAGCCGGAGGT
GAAGAGGACATAGGCCAGGTCGTCGGGCCTGGAGACGAGAGGAATGTGGG
TGCTGGGCGCGCACGCCCCGTCCTCGACGAGGTGGACGGGGCAGGGGGCG
GCGGTGAGCTTGTGGCTGGCCTGGCTGCTGGTGAGCGCGAGCGAGGCGCG
GCAGTCGGCGAGCATCTCGGCCAGGCGTCCCGGEGEGTTGGCCGGETCGA
GCGAGGCATAGGCGGCGCCTGCCTTGAGGACGGCGAGCTGGGCGGCGACLC
ATGCGGGGCGAGCGCTCGATGCAGACGCCGACGACGCTGCCGGGGCLGAL
GCCGCGGTCGCGCAGCCACAGGGCGAGCTCGGTGGACCAGGTGCTGAGCT
GTGCGTAGGTGAAGCGCTGGTGGCCGAACTCGAGCGCGGTGGCGTCCGGC
TGTCGAGCGGCGTGGGCCTCGAACAGCGCGTGGACGCAGGLCGGGGGCCGG
GGCGGAGGCGGCCTGTCGTGCGGCGGCAGCGCCGCTCCAGTCGTCGAGGA
GCAATGCGCGCTCGGCGTCGGAGAGCATCCGGAGCTCGGAGAGCGGTCGA
CCGGGGTGCTCCGACGGCGCTTTCGAGCAGGACCACGAAGTGGCGCGCCAT
CCGCTCGATGGTGGCGGGETCGAAGAGCTGCTGGTCGTACTCGAAGCGCA
GGGCGATGCCGGCGTCGAGCTCTGCGGCGAACAAGGCGAGATCGAACTCG
GCCGCTGCCTGCTCGTCGGCCAGCGTGGTGAGCTCGAGCTCTCCCTGCGC
GATCCGCACGTCCCCCACGCCGATCGCGAGGGCTGACAGGCGTGCATCCA
GCGATGGCGGGGTGCTCTGGAAGGCGAAGGCGACGTCGAACAGCGCGTCT

GCTGCGCCTCGCCCTGCGCTCGCGCGAGCAGGTGCCGGAGGGCGCTGTC
GCCGTGGGCCAGCGCGTCGAGGAACGCATCTCGCACGCGGGCGACGAGTG
CGTCGAAGGACGCGGCCCCGCGCAGCGCCACGCGCACGGGGAGCATCTGG
ACGAAGTAGCCAAAGGCCCTGGCGCTCTCGTCGTCGTGCCGCCCCGCCGA
GGGGACGCCCACGACAAGGTCGCTCTGTCCGCTGCCGCGATGGAGCAAGA
CGGTGAGCGCCGACAGCAGGACCGAGAAGAGCGTGGTCCCGCGCTCGCGC
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GCGAGGCGCGCCAGCGCTCCGGTCAGGGGCTTTGGCAGCGTGATIGCGTG
AGCGCGACCGCGGCGAGCGCCCGCGTCGTGGCGAGCCCGGTCGCGGGGGA
GGTCGATGGCGGTCGTCGCGCCGTCGAGCGCCTTGCGCCAGTATTCTGCT
CCGCCGGCCECCTCCCGCGGCGAGGGACAGCTCACGCCGGCGGCGARGAA
éCTCGACGGCGGCGGCAGCTGCGGGGGCCGGCCCGCGCGCAGCGCCGAGT
ACAGCTCCCCCAGCTCGCGAACGATCAGTGCGAACGACCAGTATTCGACC
ACTACGTGGTGATCCACCACCGTCAGCACTCTGCGTTTAGTCCTTTCTCC
TGTTCGGCCTATTAATTGCTACTATGGATCCACACTGCTCCGCCTCTTGT
ATCTCéCTTATCTGCACTTGCTGCGCTTNACCTTIACGTTCCTCTCCCTG
CTCTATACTATTTCTTCCCCCGCTTCTCGTCCTAITCTGCATTTGTCATA
TCGTATCTTCATATACCTTTCTTTCGCTATCCTTACTGCTTCTCGACCTT
ATGTGCGTCTGTCTTCCCTTTCTNTATTATTTCTCTGTCTCACCGCTCTN
TGCTCTGTCGCTCCTATCACTAAATTATGTCTCIATCACTGCTACTATCT
GAAGCTGATCTTCGAGATCTCGCTNGGTGTCACTCTTTATCTCATAGNCG
CCTCTGTCTTCTTGTCTCCTTAAGNCTGATTTTCTCGCTCTATTCGTGAC
TACTCTGCTGTCTCTCACATACGTGTTCTTGAATCGTATTCGCGTTCTCG
CTACTGTGATATCCATTGCCGACCTCTACTGCTCNTCTNTATGCTATACT
TCTTAGTCTCTTACTACGTTNGTCTGATATNTTGCTGACGACGTCATGTC
ACGCTCGCAACTCTTCANTTCTATCGTATACGCTGATCATCATTTTCTGT
GAGGCTGATGTACTATACGTAATTACCTGTATACGTCGTCTATCTACTCT
CGTGTCTTCACTCTTTCTACTCC

Seq ID No 91 (>Contigl2)

CCCCCCGCCGTCCGCCGGTACGTCGCGGACCGCCGCCCCGAGCAGCTCCC
CGCGCTCGCGCCGGAGGAGCGGGAGECCGCGGCGCGCCGCCTGTCEGCCC
TCGGCGCGGCGCCGCCGCAGGTCCGGCGCCGCGGGCTGACGCGGGCGCCE
CTCTCGTACGGGCAGAGCCGCATCTACTTCCTCGAGCAGCTCTCGCCCGG
CAAGCCGCTCTTCAACGTCCCGGGCGCGGTCCGGCTCCGGEGCTCGETCG
ACGTCGCCCGCCTCTCGGCAGCGTTCGGCGAGATCGTGCGGCGCCACGAC
GCCCTCCGCACGTCGATCGCCARCGTCGACGGCGAGCTCCTGCAGRTCRE
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GCAGCCGCACGCGGGCTTCGCGCTCSACGTGGTGACCTCGACGCTCGAGG
AGGCGGCCGAGCTCGACCGGCGG TGCGCGCCGAGGCGTGGCGGCCCTTC
GCGATCGGCGCGCCGCCGCTCCTGCGCGCCACGCTGTTCCGCCTCGCGGA
GGACGAGCACGTGCTCCTCGTCACGATGCACCACGTGGTGTCGGACGACT
GGTCGCTCGGCGTGATCCTCCGCGAGCTCCTCGCGCTGTACGCGEGCCGC
TCGCTCCCGCCGCCGCGGCTCCAGGTCAGCGACTTCGCGGCGTGGCAGCG
CGAGATGGTCGAGTCGGGGGCGCTCCGACGGCCAGCGCGCGTACTGGCGAG
AGCGCCTCCGGGGGCTGTCCCGGGCGAGCATCTCGGCéGGCGGCGGGGCG
GAGGCGCCGAGCCACGACCCGTCCGGCGCCATCGAGGAGATCG&GCTCTC
GCCGGACAAGGCGGCGGCGCTCGAGGCGCTCGCGCGGCGGGAGGGAGCGA
CCCTGTTCATGGTGCTCCTCGCGCTCCTCGACCTCGTGATCCATGCGCGG
TCCGGCGCACTGGACATCGCCGTGSGGACGCCCATCGCCARCCGGAACCG
CCCGGAGCTCGAGGACGTGGTCGECCTCTTGACGAACACGCTCGTGATCC
GCGTCGATCTCGCGCGCGCCGGGGCGTTCCGCGACGTGCTCGCGCGGGCG
CGCGTCCAGGCGCTCGACGCCTTCGCGAACCAGGACATCCCGTTCGATGT
CGTCACCCAGGATCTGAAGCAGGAGCGCGACCACGCGCAGCACCCGCTCT
TCCGCGTCTGGCTGGCGCTCCAGAACGCGCCGAAGCCCGCGCTGGAGGTC
CGCGGGCTCCGGGTCEGAGCCCCTGCCCCTCCGGCCCGAGCTCGTGCACTT
CGAGGTCGCCCTCCTGCTCTGGCCGGCGGACGACGGATCGGTCGTGGGGT
ACTTCGAGTTCCGGCGCGATCGCGTCGACGAGGGCGCGCGCAAGGAGATC
GCGGCCGCATTCACGCACCTCGTCGACGCGGTGATCGCCCGGCCGGACGT
GCCGGTGTCGACGCTCGTGGAGGGCECCCGCGCCGAGGCCGCGCGAGLGT
AGGCCGCGCTCGGCGAGGCGTTCGCCAGGGCCGCGACGGCGCGCCTCGGC
CAGCTGCGGCGTCGCTCGGCGGGCGACCGGACGCCCCGCGAGTAGCGGTC
AGCCCTCGGCGGCGGCCAGGCGCACGCGGAACGGCGCAGGGTAGCCGTGG

. ACGCGCGGCATGGGGTCGATCGCGCTGGGGACGCCGGCCCGCAGCAGCTG

CTTGATGGCGAGCGAGATGTGCAGGATGGCCACGTACTTGCCGTGGCACG
TATGGATCCCTGACTCCCAGAACASSTAGTTTCTGCTCGGCAGGCGCCCG
GGCCTGAACTGGTCCGGGGCGTCGATGTGCTCGTGGTCGTGCATCGCCGA
GGCGCTGCAGGCCATCACCAGCGCECCGGCGGGGACCTTCTCCTCGTGCC
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GCGTGCCACGCCCGACCGTGTAGTCGCGCACGCAGAGGCTCGTGACGCCG
GTCGACGGGGGACGGAAGCGCAGCGCCTCCAGCACATAGCCGGTGATGGC
GGCGTCGTCCTCGACGTTCACCACSTTGAGCGCGTCGCGCAGGACGCGTCG
GGCGCTTCATCAGCTCGACCAGGGCGTTGACGATCGCGCCGCCGCTGAGA
TCCACGCAGCCCATGAGCAGCCCCAGGATCACGTCGCGGATCCCCTCGTC
GCTCTCGTAGGTCTCGGGGACCGACTGCATGACCAGGTAGCGGTCCAGCA
CCGAGGGTTGCTCTGGCGGGGGCGACTTGGCCAGCTGCTTCTTCCGCGCG
GCGACGATCGCGTCGATCATCGGCAGCGCCTCCTGACGAGCGGCCCTCGL
CGCCGCCACGGCCGTCGGGTCGTTGGTCGGGTTGAGGAAGATCTCGTTGA
ACAGCGCGTGGGTCCACGCCACCACCTTCTCGGTCGGGATCTCGCCGACG
CCGAGGTACCGGGCCATCGCGCCGGCCGGCACCCTGAGCGCGTAGTCACC
GGTGAGATCGAACGGCTTGTCGACGCCGACCTTGGCGAGCAGCCGGTTCG
CCTCGTCCACGACGATCTGACGGTAGCGGGGCAGATCGGCGCGCGGGAAC
GCGAGGCGCAGGAGCGACTTCTCGTGCTCGTACTTGGGCGAGTCGTTCAT
CGCCAGGATGTTCTGGCCCACGTTCTCGACCAGCTTGGGCGCGATGTTGT
CGACCGAGAAGACGTCGTTGGCGTTGAGGACCTCGACGACGTCGTTGTAC
CGGGTCACGAGCGTGATGGCCGGGATGGAGAAGATGGGCTTCTCGCGCCG
CAGCTGGCTGAGGAACGGGAGCGGCTCCTCCCTCAGCCACTTGAACACCA
TGCCGGCCTCGATCTGCTTCCGCTTGACCGGATCGTTCTCGTGCGCCAGC
GCGCTGTGGAGGGCCTGCAGGTARTCGAACGGCGGCGCCTTGGCAGCGTC
CGCTCGTCCCTCTTCTTCGATGTGAATGCTCATGGGGAGAATTCCTTTCT
CGCATGCCGATCAGATCGCGACGCTCTGGGGGACCATCGACGGGAGCAGG
TACAGGTACGGCTGCTCGCGGGCGCGGTTGCGC&éGGTGATCTCCCGCTC
GATGTGCGCCAGGCGCTCGCGGTAGCGAGCAARACGCCTGCTTCGCCGCCG
GATCTTGCAACAGGCACTTCATCGTCATCAGGCTCTCGCTGGTCAGCGGC
GGGCCCATGCTGAGCGAGCGGCTGAGCACCATCTGGCGGATGCTCTGCGC
GCGCCCCGGGAGGCGCTCCAGCGGCTTGAACTGCCGCTTCTCGCTTCCGT
TCAGGACATCGCCGTAGGAGCGGTAGGTGGCAAACTGAGCGTTCGGGATC
CAGGTGTAATAGTCCGTCTGCCCGAAGTTCACGGCGGCGTGATATGCGGT
CGCCGTGAAGATGATGTTGGTGACGATCGCGATCAGGTCGTCGAGGCTCG
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TGAGCTTCTCGAGCTGATCGGCTCGCTCCGGCGGGAGGAGGCTATCCATG
CCGCCGAGCTGGGGGGACACGAGCTCGTGGATCCACCGCTGCAGGCTGGC
GTCGCTCGACAGAGACCCCGGCGTCGGGTAGGCGATCTTCAGCACCTGTC
CGACGTACTCCTGGATCGCGTCCCAGTGCAGCAGCGCGTCGTCGCGGTAG

TGATAGCCGACCAGGTCGCGGACGTCGCGCGCCGACAGGTCGCGGGGGAG.

CGCGCTCTCGTAGAACCGCCACGGCTTGCCGCCGTACCCTTTGATGCCCT
TGCCGGTGTAGGCGCGCGTCARGAGCTCGAACGAGCCCATGGTGGCCACC
GAGCTCGTGATGTCGAAGAAGCGCCCTCGCCCCAGGAAGCGCCGGCGAGL
CAGCTCGTTGATGGCCAGGGTGTTGAAGAAATGCGGCCTGAGCAGCTGGT
GGAGCGGATGCGTCGCCGGCAGGTTGCGGTAGGTGCTCACCGCGAACGGT
TCCACGATCAGGTGCGCGTACAGCAGGTGGGTCACCTGGCCCTGGTAGAT
GGCGTCGGCGCTCGCGACGGCGATCTTCGCCGTGAGCCAGTCGTCCGACG
CACCCGAAGGGGTGAAGATCTTGTCGGGATGCGCCCCTTTCCCGGGGCGC
GAGTGCACCAGCCTGATGGCCACGGGCAAGAGCTCACCGGCCGCGGTCTG
GTGCAGCATGCACGTCGGCGCCAGCGGGTACTTGCCCAGCTCTTCCTGCA
CGTCGGTGTCGACGATGTCCTTGAAGATGCGGTAGTCGAGGAAGTAGAGC
TGCCCGCCCTCGCGCACCTCCTCCAGCGTGCGACCGTCGGCGATCGCGAT
CGGCTTGGGCTCGGCGCCGCTCACGAAATCGGCGAGATCGGCCGGGGTCG
CGCGGCGGATGTGCGCCGGGTTGATCCCCACGAGGCGCTGCCGCCCGAAC
TCGGCGTCCTCGGCCCAGCGCGTCCCCACGAGGEGCTTGCGGATGRAGGT
CCACGGCTTGAAGAACTCCTCGAACTGATCGAAGCTCTCCCAGTTGTCGA
TGGACTCGAAGATGGCGCCCAGCCCGAGGTCGGACGTGGCCCTGAGGALG

.AACTTCCCCTCGCGATAGCGCTTGTACCCGTACTCGAACAGGTGAAGCGC

éTGCGCGATTTGCAGTCCGGCAGTGTCCTTCCACTTGCCGAGGTTGAGCG
CCAAGATCTTCTTGATCGGARAGCCTTCCCCCGGCGGTACGGAATCGCTG
CCCGCCGGCAGGTTGGACCCGAAATTGCGCCAGTTCGGTGTCGAGCTGGG
CTCCOTCATGCTCGTGCTCGCTTCTCCGTCTCAGACGGACGGTGGATTGG
GTGGITCACGTCAAACATCGCTCTCGCGTCGCAGCGGTCCGAGCGCGCGC
CGGAATGGTTCCGTCTCAGTCGCAACAGGACTCAGTACATCCAGCGCCGC
CCCCCGTCCTCGACCTGCCCCCGCAGCCGATCGCGCCGCCCTTCATCGTG
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GAATCGACAGGTGCGATTCCACGAAAAGCCGCCGCGCCGAGTTGCACGCG
ACCGATGCTCACGCGTGCATTGTTGAGGCTGCTAGAAAACCGTGGAGCGT
TCACGCATGTCAAGCCATTTTGTTCGGCGCCGCGGCGAGCGGCCGGATGC
CGCGCGCCCCCGCGCCGGGCGTGTTCGCTCCCGACGTACCGCTACCTCGA
CGACGTATGGCTTGAAGGGCAACCGCGCAAGTCGTCCGATTCGTGCTCGT
ATCCTGCTCCTTCCAGCAGGATTTCCCCGCCGCCAGCGGCACAAAGGTGC
CAGGGCGAGCAGAAAGAGCGCTGCCCGCCCCTCCCCGGCCGCGCTCGCCT
CGATCAGCGCGCGCTCGTCGTCGGTGCCTGAGACGTTCGACGGACGTCAG

‘TTAGTTAGCCTAGCTAACTTCAACACTGATGCGACTGATCGGGCCGACGC

AACCGACGCAACCGACGCAACCGACGCAACCGACGCGACCGACGCAATCG
ACGCAACCGACGTGACGGACGCTGGCGACTCGAAGAAAACCACGGACGCA
CTCCACGTCATCGACGTCATCGACGTCATCGATGCGCTCGATGCAATCCA
TGCACTTGACGCGATCGGTGCGAGCAGGCGACGAGGTCCTCTCGTGAARC
ACCGAACCGAGTGCCGGTAGCGGGCGCGCCGCAGTGTATGCTAGGCTCGG
CCCTCTTGTCGAGGCCGCGCGCTCGGCGGTCGAGCGTGGGCTCGGGTGCC
GCGGTATCCGGCTGAACCAAGGAGGAGCGAGCCATGCAGGCAGATGACGA
CGCGACGATCTACAAGGTGGTGGTGAACCACGAGGAGCAATACTCCATCT
GGCCGGCGGACCGAGAGAACCCGCfCGGCTGGACGGAGGCCGGCAAGACG
GGCAACAAGGCGGAGTGTCTGGCGTACATCCAGGAGGTCTGGACGGACAT
GCGCCCGCTCAGCCTCCGGAAGRAGATGGCCGAGAGCCCCTGAATCGCGE
CCCGCCCGAGCGCCCGTCGCGAGCGGCCGGGCGGCGGGCTCAGCCGTGTC
ATCGTCGCGCTCGACCGGCCGCGTCCCGCGGGATCGCGCGAGCCCGGLGE
GGTCGTGCGCGCCGGCGCTTGTGCCGGGGCCCCCGCTCTCGTACGCCTCC
GTCATGCCGCCCCTCGATCTGCACGTCGCCTTGTTCGGCGCCTCCGGCGC
CGGCAAGACGGTCCTCCTGGCAGCCTTCTACCGGGCGCAGACCCAGCCCT
CGTTCCAGCAGGAGTACGCGTACAAGATCCAGGCGGTCAACAAGGCGCAG
GGCAACCAGCTCCTCGGCCGGTTCTATCGCCTCGARGAGGGCAGATTCCC
GGACGGCAGCACGCGCTTCGACGAGTACGAGTTCGACTTCTTCCCGAGAG
ATCTGCCCGAGCCGGCGGTCCGCATCCACTGGTACGACTACCCGGGACGC
TGGTGGGAGGACGAGCCGGTCGACGCGGACGAGCGGGAGGCGATGCGCCA
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GGGCCTCATCCGGCTCGGGATGAGCCAGGTGGGCATCCTCCTCGCGGACG
GCGCGAAGTACCGGGCCGAGGGCACCGGGTACATCCGGTGGCTGTTCGAG
CACTTCGCCGACGAGTGCGACCGCCTGCGCCGGGCCAGCGCCGCCACGGG
CGACGAGGTGAGCTTCCCGCGGGAGTGGATCCTCGCCCTCAGCAAGGCCG
ATCTCTGCCCGCCGGACTACAGCGCGCGGGACTTCGAGCGCGAGGTCTGC
CGGGACGCCGACGATCAGCTGGCGAAGCTCTGCTCGGTGCTCCGCGCCGA
GCACGCGTTCGGCCACCGCTTCATGCTGCTCTCGTCGGTCGCCGCCCCGG
CCGGCGCGCAGGTCGATCCGAGGACCTCGCTCGGCGTGCGCACCCTCGCC
CCCGCGATCCTGGTGAGCACGGTCGAGGGCGCGGTGCGCGAGGCGCAGGL
GGCGAGAAAGGAGAAGTCGGCCGGAGAGACGTTCTTCCAGGGGCTGCGCG
ATCTCGTGCAGTTCGTCGACTCCCTCGACGACTTCCTGCCGAAGCGATAC
CAGATCGTGAGCAAGATCCTGCGGTTCATCTCGATCAAGGACTTCGCGAC
CACCCGGCTCGACCGGCTCAAGAAGATGCGCGAGGACGCGATCCGGAAGG
GCGACACCTTCACGGCGGTCCTGACCGCGATGGTCGCGGCCCTGCGCGAL
GACGAGGGCGCCCGCGCCTACCACCAGAACCAGTGAGGTCGTCATGCCCG
CGCCAGCGCCCCTCGTCGAGACATCGCGCCTCCTCTGGAGGACGCGCGGE
GAGCACTGGGATTACGAGTTCATCTGTGTCCCCGAGATCCCGGCGCTGCC
CGCCTGGCTCTCGACGCTCGAGGCTATGCTCGCCGACGCCGACGCCGGCG
CCGGGGAGCTCCCCTATGGCCTGCTCGAGATCGACGATCGCGGGCAGAGS
GCGCCGCGCGCCTATCCCTACGTGECCGTGAGGTTCCTCGATCCGGCGCG
GAGGGACTGGACCGGACGGCAG TCCAGCACTTCGCGGCCTGGTTCCCGC
CGGTCCCGCCCGAGGCGGTCGCGGAGTTGCCAGAAGCGGTCCCCGCCGAC
TGGCACCTTCGCGTGCTCGACGGGCTCGCGGGGACGTACGGCTCCGGCGA
GGTGTTCGGGCTCCCCGAGGCGACSATCCGCGCCTGGAAGCGGAGCCACG
ACGAGAGCCGGGCCGCGCGCGCGATGGCGATCGTCAAGGCGACGCCGCCG
GTTTCGCTGGGCGGCGGCGAGGCESCGCCGTCGCGGTGGACGCGGGTGCC
GACATTAAAAAAAAAGCCGCCGGASCCGCCGGCCGCGGCGGGCCTCCTCT
CGGTGGGCGCEGTCCCTAGCGGCCAGGGCCGGCGATTCGGCTGCTTCGCG
ATCGGCGCCATGATGCTCGCCGCCTTCTGTCGACTGATGCTCGCTTGCGG
TGTGCGCCTCCTCGGCGCCTGACGICTGCGCCGCGCAGGCCATCCGACGS
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GGGGTCGGCCCGGCCAGCGCCCGCCGEGCGACACCAGGGCATCGGCCCTC
CGCTCGGGGCATCGATTGAGCTCTCCGAGCGGCGETCCGTCGTCAATCGC
CGCAGAGCTCCCACCGGGCGGAGCAGCTCTGGCCGGTGACCGCATAGGGS

TTCGTCGGGCAGGTCCACCACTCGCCCTGGAAAGGACGCGGGTTGCAGTG

CGGGAGGCACTCCACCCACCCCCACGAGCACGAGTTCCCTACCGAGACGG
TCGGCTGAGCCGCGCAGAACCAGCGTTTTCCTGCGAACCAGCCGGGATTG
CACACATCGGGCGCCCCGCCGACGGGCGGATACACCGTGGCGACCGCCTG
GATGTCCACGGCGTCGAGGGTCTCGCTCCCGAAéCGCACGCCGTCCTGAT
CCGAACACCCACT&CAGTAGGTCATGATGGAGTCGTAGTCGTAGAAACCA
GGGTTCACGACGATGTACCGCCGGCTCGAGGGCCACCCGCTGGCCGACGTC
GCTCGCCGGGAGCGGCTCTCGTTGGCTGCAGGCGCTCGGGACCAACGGGT
GATGCCACTCATGCATGAAGCCGATCGCATGACCCATCTCGTGGATCGCG
TACTGCTCCACGCAGTCGAAGCTGTATTCGACCCGGGCTGTCTGCCAGTT
GTACTTGATGCAACGGTTGAAGTCGGCGCCCCAGGGCTTGAACTGGACCG
AGCCGCCCTTGTTGTAAACGCCCGATCGAGTCCGATTGGTTGGGCGCGTCG
GGGTGGATCCTGACGCCGACGTAGGTCATGCGAGTGGCCGGCAGGAGCGA
ATCGCAGCTCTCCCAGCCGGTGAAGCGAACCGAGCTCCAGCGTTCCCAGC
TGCCCTGGAGCGCGGTGCGCACGCGCGTGATGACGTCCGCGAGCGAGGGG
TTGGGCGCATGGATCAGCCCGCCCGCGGCGCCGTCGACCCTCTGCTCCGC
CGAGCTCGCTGGGGTCGATGCAGACCGGGATCCGGACATGGCCGTCAGCGT
CCTCAGGCCAGCGACTCGCGCTGTCGAAGACGCTCGCCTCGGCGGACCGT
GGCGCGGCGGAGACGGTCAGCGCGGCGCCCAGCGCTGCGAGGAGCAGCGG
ACCGAGCGAAGAGCGAAACCGCACATGTCGTTCAGGGCCCCGCGfCGTGC
GGTGCACCGAGACAATCTCGAGCGGGCTCATGGACGCAAACGCGTTGCGA
TGGCCTTGCAGCATGTTCTTCTCCAATCGACGAGGGTTGTTCTGCTGAAC

. GCGGCTCCAGCGTGGAGCTCGACGCGGTTCACCGGCTTCACGCCGGGGCC

GTGGACGAGACCCGAGCACGGGGGAGGTCGCAGCCGCACCGGCTCGCGGC
GCCTCCACCCTGCACCTACGACGAGCCTGCCGCTCGGTTTCGCGGAAAAT
GCCACCCCGCTGCCCAGCGGGCGAAGCGCGGACGAGGCGCTCGTCCCCAC
G3TAGCGCCGGTGCCGCTGCATCCACCGCGCTCCTCCATGGGTCGCTGCC
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CGCGGGTCGTCGAGGAGACGGACCCGGGGCGCGGATCCCTGGCTCGGCGT
CGCATAGCTCGTAGGGGCGGCCTTGAGCCGGCGGTACGAGCGGCGCAGTT
CAGCAGCCGACCACGTGGACGCGGCGCCGCTCCGAGCTGCGCCGAGGAACC
CTTCAAATATTCAGATGGAATTCACAGGGTGGCTGAGAGACGGGGAGTAA
GATCTCAGAGATCTCCCTGCCTACCCGCATCCCTGTTCAATTTTCCGCCC
ACAACGCGAACGGATGAGGAAATATCAGCCCGCGATCCCGACGGCCGACA
GCATCAAAGGCCGCTCGAATCCAGGGGATTCGAGCGGCCTCGGTCGCGCG
GACCCCCGCCGCGAGCCGCTTTGTCACCACTTCACCACTTCAGAGCTTCG
ATCATCTTCTCACCATAACGCGTGCCCATGATAACAACGGACGCATGATC
CGAAGTGGTACTGATCCATGACGTTGGTCCCCTGCTGGCTGACCCAGTACC
CCATAGGCAGCATGTCGGCCGCTTGGTGCACGAGGTTGTTATGACCGCCG
CAGCACCCGCCCGCGGGGAGCTCTCCGAGAATGAAGGGAACGTCGTAGTC
GACCCCCCAGGCTGCTTTCACCTCGTTATAGAGCTGAACGACCTTGCCGG
GCCACGAGCTCTGGCCGTTGTCGGACTCACCCTGGTGGAAGATGATGCCC
GCGAAGCGCGCGTTCTCGGCCGTCTTCGCTTTGGCGATCTTGTTCAAGAT
CATCTGGTGATGCGAGCCACCAGTGATGAACGTGTTGATCGACTCGCCGC
TCTCAGCGGTAGCGACCAACCCGATCGTATCCCCCTCAGGCAGCTTTCCG
AGCAGGGTCTTGCCGAACCAGATGCCCGGGTCGACGGAGGTCGACAGGTT
CCATCCTTTTTCACCAGGGCAATCGCTGAGCGGCGGATTGGCCAAGTTCC
ACTGTCCGGCCGGCTGATTGCATCCGCCGAGGACCTTGAGCCGCGCGTCA
GAATTTTTGTCGCTGTCCTGTTTGTCTGCGACACCAGCCATATTCGACTG
GCCCATGAGCATGAAGATGTGAAACGTCGGACTCGCGCTCGGTGCGCCGC
CGGTGCCTGCCCCGCTGCTAACGGATCCGGTCCCTCCCGTGGCGTCACCT
CCAGTTCCAGCGTTCGTGCTGCCTGTCGCGTCGCCCCCGGTCCCCGLGLT
CGTGCTGCCTGCCGTGGCGCCGCCGGTCCCCGCGCTCGTGCTGCCTGCCG
TGGCGCCGCCGGTCCCCGAGCCGGCCCCTCCGGTGTTGTCGTCCTCACCG
GTCGCGCCGGACTCGCCACAACCGGACGCAGCGATGATGAAGAGGAATGG
GAGGAGCAGGAACCTGGGTGTGCCTCGGGTCGTGCGGTTCATCTCGGTCA
TGATCGTTACCTCGTCGCGCCGGGGCGCGATCTGAAGAGCATGGCGGAAT
CGGTAGGCCGGCGTCGCGATGCCGGCGCGGCGAACCTCGCCCGCAAAGAG
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CTCAGCGCCGGGGCCTACCTTATCGCATCTTGGGCGCTTGGCGTCCAGGA
| TTCGGCCTTAGACAGCACAAGCAGAAGACCTTTGACACTGGATTTTTTCA

TCATCGGCGGCGCTCGTTCTTCGCTGCGCCTCAAGCGCCGACCGTTCGTT
TCGAAGCGAAGCGGTTTCACGATCCGGGATCGCGGAAATTTGAAACGGAC
GCGTCGCGCGGGCAACGCAGGGGACTCATCACGAGGCAACCGCGCTGCGT
CGCGAAATTGGCCAGCCTCTCGGAGTCCCTAGTTCCGTGCGTCAGACGCG
TCACCCACCATGTCGAGCfCGGCGCGGCGCTCTACGTGCTTGAAAGACCT
CCGCGAGCGCCGCGCTCTGCGCTCCGCGAGCGCACCAGGCTCCCTGTGGA
TTCAGGGCAAGGCGGTCGTGATCACGTCCTTCGTGGTCGCCGTGCTCTGG
CCGGGGCGGTCGACGCAGGACGGGTAGTACTGG?CGGCCCCGTTGAGCTT
CTGGCAGACCCGGTCGCACGACCCGGCGATGCdGATCAGCCCGCACTCCA
CGATCTGACCCCCGGAGGTCACGTGGCCCGCGGFGCAGTCGCGCTGGTAG
GCGCGCGAGTTGTCGACCGTCGCGCTGTTGTAGCAAGCGTTGATATAGGG
TTGCGCGGCGAACAGGTTGCCCCAGAAGGCCCCbTCGACGTCCGGATAAT
CGATGAGCTCCTGGCTGGAGGAGAGCGTCTTCAGCGGATCCCGCAGCGAG
CGCGCGGAGAGGAGCACCGGTACTTCATAGTAGTTCACGCGCGCCGCCAC
GCAGCTGGACACGATGCGCTGCCCTGCGTCGTCGAGCGGCCCGCTCGCCC
ACGCGGGCGCGACGCCGAGCAGCCCGGGGTAGCGCTCGTCGTGCCTCTTG
CCGTTCGAGTCCGTCCACGAAAAATCGAAGGAGGCCGTGCTGCTCAGGGC
GCAGCTCGCCGCGTAACGCAAGAAATCGCGCGCCAGCGCGCCGCTCGGCC
CGGGATCCTGGATCGCGGCGAGGTTCCGCGCGCTGAGGCCGCTCAGGTTC
AGGGCGTTCAGGTTCAGGGCGTTGAGGTTCAAGGCGTTGAGGTTCAGGGC
GTTCGTGCTGAGCGCGTTGCCGCCCACGAGGGCCCCCTGGGATTCCCCCA
CAGGCTCGCCCCACGCATCGGCGTCCACCACCTCGGCGGCGCAGCCCGAC
AGCACCCCTGCCCAACCAAGCACGATGAATGTCCGCTCGAGAGACATGGA
TTCCCCCGTGTTCCTGGCGCATGACCCGACGGCGCCCTGCGCGCGGCGCG
CGCGGGCTCCCATCGATTCGCTGGATGGGTTCAATATTCTACTTTITTCCC
GCGCTCTCGCGCCGGTGAAAGTCGCTTCAGCGGCGGCGAGGTCGATGTCA
GGAGCGTCCGACTCCGTCGCTCTCGTCAGCTCCGCGTACCAGCCACGGAG
TCGCCCGCCCATGACGGTCGGAATGGTAGAGGCGGCCGCEAGGGCGCGLT
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CGAGCTGCGCCCGGGCGTCGGCGCGCCGGCCGCGGCGCAGGGCGGCGAGC
GCCCGCGCCTCGAGCACCTCGATCCGCTCCTGCCCGACCGAGCAGCGCGC
GGAGCGCTCCTCGAGCGCGGCCCACGCGGCGCGGTCGTCGTCGCGGGTCG
CGAGCTCGATCATCGCGCAGAGCACGTCCTCCGAGGGCTTCAGCGCCTCG
CAGCCGGCGTCGTCTCGCGCCGCECGGAGCCGCAGCGCGATCCGGCGAGE
GCCCGCCTCGTCGCCCTGGTAGAGGCGCACGCGCGCGATCAGGAGCGTTA
CGACGACCGGCGCGTGGCGATCGCCGCAGCGCGGCGCTATCGCCTGGACG
GCGCGCGCATGGGGECCTCGCGGCCGCGAGATCGTCCATCAGGTACAGGTA
CTCGGCGAGGTTGTAGCGGCCGACGAGCTCGAACGCGGGCTGGCCGAGET
CGCGCCCGAGCGCGATGGTGCGC T CGAAATCGGCGATCATCCCGGCGCGA
TCGCCCTGGAGCGCCCGCGCGAGC CCGCGGTTGTTGAGCGCGGCGCCGAG
GTGCATGAGATCGCTGCGCTCCTCGCAGCTGAGGATCACCGCGTCGAGGT
CTCGCGCCGCCTCCTCGACGCGGCTGAGGCTGGCCAGGATGAAGCCGAGE
AGCAGCAGGGCGATGATGTGCGTCTCGTGGCCCTCGTCCCCGAGCCGCGT
CGCCTGCGCCGCGGCGCGCGTCAGTACCGCGGCGGCCTCETCCTCGCGGT
CGGCGCGGTGGAGCGAGCGGCCCACGCCGAGGAGCAGGCGGGCGCCGAGT
AGGGGCGAGGCCACCCGBCCGGCEAGGCGCTCGGCGGCCECGACCCGCTC
GCGCGCGGCCCGGTACTCGCCCGTCCAGTCGAGGATCATGGCCTCGTCGA
GGAGGAGCTCGATCTCGGCCCCCGCCTCCGACGCCGCCGCCGCCGCOTCS
CGCGCCGCGGCGAGGTCGGCGAGGSCCTCGGTGTGGCGCCCGAGCCGGAA
GCGAGCGAGGCCCCGCGCTCGGCCITCCTCGGGGAGCAGCGCGCCGAGCA
GCGCCTCGACGCGCCCGTAGCAGCCCTCGGCGTCGAGGTAGGCCCGGCGE
GCGGCCGCGAGCTCOGGCGCCGCGGECGAGGAGCCGACCCCGCGCGGGCGGT
CAGGCCGCCGCGCTCGCAGTGCGCCGCGAGCACCAGCGGATCGGCCTCGE
CCGCGGCCTCGAGCCAGTCGGCGECGAGGCGGTGGCCGAGCCCGCGATCG
GCAGCTCGCCGCGTAACGCAAGALATCGCGCGCCAGCGCGCCGCTCGGCe
CGGGATCCTGGATCGCGGCGAGGT TCCGCGCGCTGAGGCCGCTCAGGTTC
AGGGCGTTCAGGTTCAGGGCGTTGAGGTTCAAGGCGTTGAGGTTCAGGGC
GTTCGTGCTGAGCGCGTTGCCGCCIACGAGGGCCCCCTGGGATTCCCCCA
CAGGCTCGCCCCACGCATCGGCGTCCACCACCTCGGCCGCGCAGCCCGAL
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AGCACCCCTGCCCAACCAAGCACGATGAATGTCCGCTCGAGAGACATGGA
TTCCCCCGTGTTCCTGGCGCATGACCCGACGGCGCCCTGCGCGCGGCGCG
CGCGGGCTCCCATCGATTCGCTGGATGGGTTCAATATTCTACTTTTTCCC
GCGCTCTCGCGCCGGTGAAAGTCGCTTCAGCGGCGGCGAGGTCGATGTCA
GGAGCGTCCGACTCCGTCGCTCTCGTCAGCTCCGCGTACCAGCGACGGAG
TCGCCCGCCCATGACGGTCGGAATGGTAGAGGCGGCCGCGAGGGCGCGCT
CGAGCTGCGCCCGGGCGTCGGCGCGCCGGCCGCGGCGCAGGGCGGCGAGC
GCCCGCGCCTCGAGCACCTCGATCCGCTCCTGCCCGACCGAGCAGCGCGC
GGAGCGCTCCTCGAGCGCGGCCCACGCGGCGCGGTCGTCGTCGCGGGTCG
CGAGCTCGATCATCGCGCAGAGCACGTCCTCCGAGGGCTTCAGCGCCTCG
CAGCCGGCGTCGTCTCGCGCCGCGCGGAGCCGCAGCGCGATCCGGCGAGC

GCCCGCCTCGTCGCCCTGGTAGAGGCGCAGGCGCGCGATCAGGAGCGTTA.

CGACGACCGGCGCGTGGCGATCGCCGCAGCGCGGCGCTATCGCCTGGACG
GCGCGCGCATGGGGCCTCGCGGCCGCGAGATCGTCCATCAGGTACAGGTA
CTCGGCGAGGTTGTAGCGGCCGACGAGCTCGAACGCGGGCTGGCCGAGCT
CGCGCCCGAGCGCGATGGTGCGCTCGAAATCGGCGATCATCCCGGCGCGA
TCGCCCTGGAGCGCCCGCGCGAGCCCGCGGTTGTTGAGCGCGGCGCCGAG

GTGCATGAGATCGCTGCGCTCCTCGCAGCTGAGGATCACCGCGTCGAGGT-

CTCGCGCCGCCTCCTCGACGCGGCCGAGGCTGGCCAGGATGAAGCCGAGC
AGCAGCAGGGCGATGATGTGCGTCTCGTGGCCCTCGTCCCCGAGCCGCGC
CGCCTGCGCCGCGGCGCGCGTCAGCACCGCGGCGGCCTCGTCCTCGCGGT
CGGCGCGGTGGAGCGAGCGGCCCACGCCGAGGAGCAGGCGGGCGCCGAGC
AGGGGCGAGGCCACCCGGCCGCCGAGGCGCTééECGGCCGCGACCCGCTC
GCGCGCGGCCCGGTACTCGCCCGTCCAGTCGAGGATCATGGCCTCGTCGA
GGAGGAGCTCGATCTCGGCCCCCGCCTCCGACGCCGCCGCCGCCGCCTCG

.CGCGCCGCGGCGAGGTCGGCGAGGGCCTCGGTGTGGCGCCCGAGCCGGAA

GCGAGCGAGGCCCCGCGCTCGGCGCTCCTCGGGGAGCAGCGCGCCGAGCA
GCGCCTCGACGCGCCCGTAGCAGCCCTCGGCGTCGAGGTAGGCCCGGCGC
GCGGCCGCGAGCTCGGCGCCGCGGGCGAGGAGCGACGCCGCGCGEGCGaT
CAGGCCGCCGCGCTCGCAGTGCGCCGCGAGCACCAGCGGATCGGCCTCGE
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CCGCGGCCTCGAGCCAGTCGGCGGCGAGGCGGTGGCCGAGCGCGCGATCG
TCCTTGGTGAGCTGCGCGTAAGCGCCCTCGCGCAGGAGCGCCTGGCGGAA
GGAGTACTCCTCCTCGCCGGGGAAGCGGCCCTCGCGGTGGCGGACGCAGA
GCTCCCCGGCGACGAGCGCGGAGAGGTGCTCCGCGAGCGGAGCGGCCTCG
TCGCCCCCGAGCAGGTGCGCGACGGCGCCTCGCCAGAACACCTCGCCGAG
CACGCTGGCGGCCCGCAGGATCCGGCGCGCGGGGGGCGCGAGCGCCTCCA
GCCGGACCTGCACCATCGCCACCACCGTCTCGGGCAGCGCGTCGCCGCGG
CCCTCCGCCGTCGCGCGGATCAGCTCCTCGAGGAAGAACGGCTGGCCCTC
GGACTGGGTGACCAGACGATCGATGAGGGCCCCGTCGGCCGCGTCGCCCA
GCGCCTCCCGCECGAGCTGCGCGCACGCCCTCGGCCGGAGCTGCCTGAGC
CAGAGCTCCTGCCGCCCGCGCTCGGCCCAGAGATCGGGGTACGCTTGC,

or their complementary strands,

{b) DNA-sequences which hybridise under stringent conditions
toc regions of DNA-sequences according to (a) encoding proteins

or to fragments of said DNA-sequences,

(c) DNA-sequences which hybridise to the DNA-sequences accerd-
ing to (a) and (b) because of a degeneration of the genetic

code,

(d) allele variations and mutants resulting by substitution,
insertion or deletion of nucleotides or inversion of nucleotide
segments of DNA-sequences according to (a) to (c), wherein the

variations and mutants offer isofunctional expression products.

13. ‘Peptide encoded by a DNA sequence according to claim 12

selected from the group consisting of
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Seq ID No 92

>Contigll_002 591 amino acids MW=63639 D pI=5.80 numambig=0

MLDVWSTSDQVACRLHCAGAGPSASLELRYDASAGARRDAERLAERLAALLEDLSRHPER
PVAQGEYVGPGERAEIEAWSRGPAMELPSACALHRWFEERAEQHPDVVAVRSEGKSLTYG
ELERRANRLASCLRRRGVGLDTIVGVCVPRSEDMVVATLAVLKVGGAYLPLDEEYPGERL
AFMMRDARARLLVTHDAIADELPTGGWTTLLLDAEAAEIAACSDARPAVSPPPDSGAYVI
YTSGSTGTPKGSLISHRAIVNQMQY IQRYWALTADDRVLLKAAFGFDVSVWEIFWPLSFG
ARIVVARAGGHRDPEYLRRLVRDEGATTAYFVSSMLAAFLGGPEQPFPASLRKVLVGGEA
VPLDLVRRFYAKHDGDLINMYGPSEAAIAVTQCVLPSDPRVTWVPLGAPVANAEVFVLDG
AMRRPAIGALGDLYIAGAPLARGYVGQPGLTXERFLPDPCARAAGGRMYRTGDVARFLPD
GMLEFQGRSDHQIKLRGHRIELGDVEAQIRRVPGVGQAAVVLREDAPGDARLVAYVVLDG
DAAGDAPDVRAGLKASLSAYMIPSSVVRLYALPMCSERLAFTGSSYAGCLL*

Seq ID No 93

>Contigll 007 361 amino acids MW=38862 D pI=10.42 numambig=0
MSDHEMTGFSLSPQQRATIRALDREAGAPGCRTLAVVAVTGPCDEGRLSAAALALAERHEI
LRTRLVEAGRARPRRWSASRASRGRQQDDWVGCSEAEQGERMSRLVARLSEDRGADDGLR
VGLVRVGPEERRLVLAAPAWCVDEESIAPLVRELCASTAGAGAPPEQQYADVAEWLNGML
ESEDAGDGRRFWAERRSHFGPPLHLAFSRGGAGAGAGSGRARVDLGQGGMAQVERWSSSW
QVPQRIVLLALWASLLWRMSGGNEPEVTVAVRFDGRSLDALAGAVGPFARFLPVRIEISA

SDTLADVARRLALAEAEAAAHQDAA PGVSHRMSWGLLRRGGRAGAVARRRAGPRARRLEH
- . . . -

Seq ID No %54

>Contigll 012 882 amino acids MW=95015 D pI=12.69 numambig=0
MARALYAQEAAFRSAFNACAAAARARGLDLGEVVFREGEGDGRTLLGTALAQPALFAVEL
ALARLWMSWGIEPAAMIGHSLGELYVAACVAGVFTLEDAMSLVIDRGRFMQAAPAGSMLAV
GLPAADVEGLLEAGLEIAAVNSPK.TVVAGPASAIRDLAARLEAREVFARPLQTSHAFHC
ALIDGAVAPFLESVRRARLSPPEIPVVSNVTGALLTDAEATDPAYWARHLRQPVRFSDGV
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EALFASGHALFLEVGPGRGLTTLVRQTLAGRGGAAIASLGSTHRASEPASLAEALGQLWE
AGHAVDWTARPRGRPFPARSSACRRTRSSGRGTGSRRAAAPPPPSRRRPTRPSRPRRTPSR
RRRSPARTPGPRSPRRRPSPSARSPAIWERPPRRPRDRRPRRLLRPARRLARRDPGDVPD
PRAARRRAPAAGALPGADGRGARGPGRRRAPRRGAAARVPPDRADPPRRPAPAVVRAAPA
VVRRSARAGQPGVQHPVRGARDGPARRRRAPPQPVRDRAAPRGAADDVQRQGRRAVPGRR
ARGPGAVPDVRPRAPRGRGPRRGGLGARPRGEPRAVRPEPRAAPPRAGﬁPEAPRRARHRA
RRAPRRVRRLVGRRLRRRARRALRRLRAGPAFPAAGAPGAVRRLRRSPAGVAVRRGPGGR

APVLDDEALGRAAPGPRAGRPRAGGAKDVARGAAEPRRRGRAHPPDQGVLRAGGDLPLHG.

PARRVQARPAPAHRARGPRRGHRRREPEPRRDRADDRLLRQPARAPDRLRGRPDVRRAGP
PRARRRARGVRAPGPAVRPARRGPAAEGGRRARAPLRREVRHAQRARPPDEARGARARGA
GGRGDHDGVRLRPHGRRGRRLVPLRRRAQQRAVFGGDGRQFP*

Seq ID No 95

>C6ntigll_021 1213 amino acids MW=131017 D pI=12.40 numambig
MRGRRRRAAPHLRGARPARRGDRRGGLALRSDRERARRRGHGEGLGAGGRRARRAARRRR
LPAPGPSPPRGAPQAPPGARRGPPRPHAVGGRRDDRLARGHRAPRRRRGRAVARAARRAP

0

AARRKHGRPGLRDLHVRVHGAAQGRDDRPPRRGEHGPRHQPPLRRRPGGPGARALVAELR

PVGLRRVRDARRRRRRRDPRPYPRLGSGALARARGARAGDRVELGPGADGDAHGRVPRRG
RPGAVVAPPRHDERRLDPAEAPRSHPRGLPRAPRREPRRRDRGVDLVDRPPDRGRRPGVA
QHPLRPPAREPAHLRARRGAGAVSDRGPRRDPHRRDRRRARILARRGADPGAVPEAPHDR
RAAVQDRRPGPLLRRRDHRAARAHR PSGEDPRLPHRARRDRGRPRAAPLGRAGGRGGEDR
SVGREAPGRVRRRRRRRWRRAPRLRPEEAAGVHDPRGGRRPPGAAAERERQGGPRRPAGS

" RRGRAARRGRRPADRDRAAHRLGARGGLAGRGRRRDRQPLRARLHLAAPRARAAPARRAH

RGARARRGRRGAGRVADRPVPVPDHRATGAAARRGDGQGRAGRRRGAARRGAPRRATPPG

ARIAMSEPIETEDGGSDIAIVGMAGRFPGAPSVDALWENVRRGVESIARFPESEREEPPV

GASAAPGAPVVCAGGLLDDIDRFDASYFGYSPREAQLMDPQQRLFLECAVAALEDAGCDP
ARFPGAIGVFGGCGSNTYLLQLLSHPDLAATVDPHALMLASEKDYLATRVSYKLDLHGPS
VVVQTACSTSLVAVHMACESLLGGQCDLALAGGVSIGIPQKRGYPYVPGSICSPDGRCRP
FDARAEGTVGGSGVGI VALKRLADALRDRNTVHAVIRGSAVNNDGGRKVGFMAPSVDGQA
AAISEAQSVAGVDPGS IGYVEAHGTATAIGDPIEVEALTQAFRRKTPRKAYCALGSIKAN
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IGHLDAAAGVAGLIKAAHVVRSGEI PPCVHFEAPNPKLDLAASPFFVPREAAPWPRELRP
RRAGVSSFGIGGTNAHVVLEEPPPLPPRAPAPEZRDHVLTLSARTPEALSTACAQLAAHLE
ATDVPLDDVAFTLQTGRAEHPYRRAVVARTRAEAIQGLAREGASALARPDEPRPSSRSRA

RARRPSGWPARSTRRRRRSGAPSTRARRRRGRAASISARSSSARARATGARCSAPRWRSP
RSSPSSSRSPGSG*

Seg ID No 96

>Contigll_026 3079 amino acids MW=332984 D pI=5.97 numambig=0
MLTVVDHHVVVEYWSFALIVRELGELYSALRAGRPPQLPPPSSFFAAGVSCPSPREAAGG
AEYWRKALDGATTAIDLPRDRARHDAGARRGRA%AITLPKPLTGALARLARERGTTLFSV
LLSALTVLLHRASGQSDLVVGVPSAGRHDDESA&AFGYFVQMLPVRVALRGAASFDALVA
RVRDAFLDALAHGDSALRELLARAQGEAQRDALFDVAFAFQSTPPSLDARLSALAIGVGD
VRIAQGELELTTLADEQAAAEFDLALFAAELDAGIALRFEYDQQLFDPATIERMARHFVV
LLESAVEHPGRPLSELRMLSDAERALLLDDWSGAAAARQAASAPAPACVHALFEAHAARQ
PDATALEFGHQRFTYAQLSTWSTELALWLRDRGVGPGSVVGVCIERS PRMVAAQLAVLKA
GAAYASLDPANPPARLAEMLADCRASLALTSSQASHKLTAAPCPVHLVQDGACAPSTHIP
LVSRPDDLAYVLFTSGSTGTPKGVCVRHASLSRLVSFLHLRLDLSPSDRWTQVASSGFDA
SVYEIWTPLACGAALLLADDDALRSPTALVSWLVAQRATLSFMPTPLAEACFEQDWTGSA
LRAMTVGGDKLHPLRRPLPFRLFNMYGPTEATVITTVAEIADLGAEPPLGRPVDSALVYV
LDPHMQPVPPGALGELYIGGACLAQGYTRTDLTAERFLPDPFGQPGARLYRTGDLVRWRP
DGQLAFAGRRDEQVKLRGRRVELGEVESVLRRL?GVREGIVVLHGQGSAAHLIAHVVPDA
HPPSERDLREGMARLVPDALVPAHFVLLPALPMSLSGKVDKKLLPAPPAAHADYEPPSGE

‘LELELAHIWQSVLHLDRVGRHDSFFDLGGESLLAMQVLGRIESSLGIRTTLRTLFEHPTL

AQLASHLSSGAASTSAAARATALERGLTRPDGPSSPRVATPEEPFALTEGQRAMWLECQKS
ADGALYNLGRTVRLGAGVDVAALRRAFEGLVERHEALRTTFLTRDGHPLQQVHRHVALEW
AEEPAMALDEREIVARADEVRRRAFDLERGPLLRVHVWRRGEGQPPLLTVVVHHLVVDYW
SFALLVRELGELYSALRAGRPPQLPPPSSFFAAGVSCPSPREAAGGAEYWRKALDGATTA
IC.°RDRARHDASPRRGRAHAI TLPKPLTGALARLARERGTTLFSVLLSALTVLLHRASG
QNDLVVGVPSAGRNDDESTRAFGYFVQMLPVRVALRGAASFDALVARVRDAFLDGLARGD
SALQHLLAEPRGAARRGGALFDVAFAFQGALPSLDPRLAALTTGAEDVRIAQGELELTTL
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ADEQAAAEFDLALFAAELDSGIALRFEYDQQLFDPATIERMARHFVLLLESAVEHPGRPL

SELRMLSDAERALLLDDWSGAAAARQAASAPAPACVHALFEAHAARQPDATALEFGHQRF
TYAELSTWSTELALWLRDRGVGPGSVVGVCIERSPRMVAAQLAVLKAGAAYASLDPANPP
ARLAEMLADCRAALVLTSSQASHKLTAAPCPVHLVQDGACAPSTHIPLVSRPDDLAYVLF
TSGSSGTPKGVCVRHASLSRLVSFFQHLLALSPRDRWTQLASSGFDASVYEIWTPLACGA
ALLLADDDALRSPTALVSWLVAQRATLSFMPTPLAEACFEQDWTGIALRAMTVGGDKLHP
LRRPLPFRLFNMYGPTEATVITTVAEVADLGDEPPLGRPIDSALVYVLDPHMQPVPPGVL
GELYIGGACLAQGYTRTDLTAERFLPDPFGQPGARLYRTGDLVRWRPDGQLAFAGRRDEQ
VKLRGRRVELGEVESALRRLPAVREGVVVLHGQGSAARLIAYVVPGADPPSERDLREGMA
RLVPDALVPAHFVLLPALPMSLSGKVDKKLLPAPPAAHADYEPPSGELERELAHIWQSVL .
HLDRVGRHDSFFDLGGHSLLAMQVLGRIESSLGIRTTLRTLFEHPTLHQLADRLSSGAAS
TTAAAATVPASEIAPSLGRAPADEPYPLSYEQERLWVLEQLLPGGTAYNVVQAVRLRNLV
DVDALSSALAALVRREWSLRTVFVAS PTPAQKICEPEAAPAEVVDLRGTPPDEAEAAARA
WASREQATGFDLARGPVFRARLFRLDHDVCVLVLSTHHIVTDAWSFQPLVRDLAELYRRA
RGGGPADMPELPLQYVDFAVWQRRELAGKRLADKLAHWTATLRGLPVLELQTDRPRPPVQ
TFRGAERVLPLDARLVAQLDELARSRGATRFMVLLAALGVLLRRSSGQDDLAIGTAVANR
PRPELEPLVGFFVNTIVMRLDLGGDPTFEELLSRARKVALEAFEHQDAPFEKVVEAVNPR
RDLSRSPLFQVMLVVQNAPTEALELGEVRIEPLDLPVEATRFDLRFSVEPRGGRDVISLQ
YNVDLFDAATIDRMLATMQSVLSRATQDPAQRVRALSVAPEDRERALVAWNDTAVATPDH
LRLEEPFFERAVEQPDACAVVDAERRLTYGELARRAEAIAAAASRSGATANALVAVVMEK
GWEQVAAVLGVLRAGAAYLPLDPRLPEERLRHLLEHAEVRLVLTQSAVDGTIAWPAGIER
LAVDADERWREQPVARRPPGGSTDDLAYVIYTSGSTGLPKGVMIDHRGAVNTVLDINRRE

VDVéPEDRVLALSSLSFbLSVYDVFGTLAAGGAVVIéDRTRASDPGHWRELVERERVTVWN

SVPALMEMLMDAS PGAGDPALSSLRLVMMSGDWI PLKLPDRIRAACRAPRVVSLGGATEA
SIWSIAHPIADVDPAWRSIPYGRPLANQHTYVLDEGLEPCPIGVPéEIHIGGIGVALGYW

. RDEARTRERFLKHPTTGERLYRTGDLGRYFADGTIELLGRTDHQVKIRGFRIELGEIEAA

LAQHPSVEQAVVAAKTDPSGEKRLVAYVVGADGDGAALRDFVRKKLPEYMIPAEVVVLPA
LPLSANGKVDRAALPDPAAVAPRAAAVAPRTATERLIASVLAEVLQVEAVGVTDNLFELG
FTSLLLVRAQRLLAERIAARAPDEGAAAQAVSLTDLFQYPTIEQLAQRLDAATVKAEPAD
VGAQRAEARRDARRRRGRG*
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Seq ID No 97

>Contig;l_011 544 amino acids MW=60164 D pI=9.10 numambig=0
MMSRIRAQLGVELPLRALFQGPTVAALAAQVDAARRGEARRREFPPIARIPRDGPLPLSF
AQHRLWFVDQLEPGSPAYNIPFVVRATGRLDVDALRRSLFEIARRHEALRTTFSARDGVP
FPVVAPEARVPFRMSDLEHLAGEALDAAVSALVLEESLAPFDLSRGPLLRVRVIRKRHDE
HVIALVVHHVVFDVWSVGVFVGELAALYGGFAQGQPSRLPELPAQYVDFAAAQRAWLSGE'
VLEGELRYWTTKLSGALRRARVPVDHEPAGRRTWRGARRSLDAGAELTRQIKAFCEREAI
SPFMALLAAYKLVLHQRTGLEDLVVGTDVANRNRVETEPMIGFFVNQLVLRTDCGGDPTF
GALVRRVRDVALEAFEHQDLPFDRLVEALRPKGAVGHVPLFDAKFVMRNVHVPPMKLEGL
ELEALEGEATTTAFDFVLTVAEAGGSFRFGVEHSSELYRAATVDNFLSDYRQILATATAR
PDTPVSELRGELERAAAARRELERKAARGAALDKLTSARRRAVTLPRPGAPGEAKTSPKD
DLDE*

Seq ID No 98

>Contig12_001'514.amino acids MW=56145 D pIl=8.82 numambig=0
PPAVRRYVADRRPEQLPALAPEEREAAARRLSALGAAPPQVRRRGLTRAPLSYGQSRIYF
LEQLSPGKPLFNVPGAVRLRGPVDVARLSAAFGEIVRRHDALRTSIANVDGELLQIAQPH
AGFALDVVTSTPEEAAELDRRLRAEAWRPFAIGAPPLLRATLFRLAEDEHVLLVTMHHVV
SDDWSLGVILRELLALYAGRSLPPPRLQVSDFAAWQREMVESGALDGQRAYWRERLRGLS
RASISAGGGAEAPSHDPSGAIEEIALSPDKAAALEALARREGATLFMVLLALLDLVIHAR
SGALDIAVGTPIANRNRPELEDVVGLLTNTLVIRVDLARAGAFRDVLARARVQALDAFAN

.QDIPFDVVTQDLKQERDHAQHPLFRVWLALQNAPKPALEVRGLRVEPLPLRPELVHFEVA

LLLWPADDGSVVGHFEFRRDRVDEGARKE IAAAFTHLVDAVIARPDAPVSTLVEGARAEA
ARAQAALGEAFARAATARLGQLRRRSAGDRTPRE*

Seq ID No 99

>Contigl2_009 582 amino acids MW=65555 D pI=8.72 numambig=0
MREPSSTPNWRNFGSNLPAGSDSVPPGEGFPIKKI LALNLGKWKDTAGLQIAQALHLFEY
GYKRYREGKFVLRATSDLGLGAIFESIDNWESFDQFEEFFKPWTFIRKPLVATRWAEDAE
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FGRQRLVGINPAHIRRATPADLADFVSGAEPKPIAIADGRTLEEVREGGQLYFLDYRIFK
DIVDTDVQEELGKYPLAPTCMLHQTAAGELLPVAIRLVHASRPGKGAHPDKIFTPSGPSDD
WLTAKIAVASADAIYQGQVTHLLYAHLIVEPFAVSTYRNLPATHPLHQLLRPHFFNTLAI
NELARRRFLGRGRFFDITSSVATMGSFELLTRAYTGKGIKGYGGKPWRFYESALPRDLSA
RDVRDLVGYHYRDDALLHWDAIQEYVGQVLKIAYPTPGSLSSDASLQRWIHELVSPQLGG
MDSLLPPERADQLEKLTSLDDLIAIVINIIFTATAYHAAVNFGQTDYYTWIPNAQFATYR
SYGDVLNGSEKRQFKPLERLPGRAQSIRQMVLSRSLSMGPPLTSESLMTMKCLLQDPAAK
QAFAéYRERLAHIEREITERNRAREQPYLYLLPSMVPQSVAI*

SEQ ID No 100 (>ORF1)

VSQRTSCYLRGGGVCSMNDAFLALERNERNRPSTVIDLLRQRAEAEPARPIYCFLESGDVEAG
ATWVTLREIDERARTVAALLQASGVAPGARALLLYPPGIEYITAFFGCLYAGVRTVPAYPPDL
GRLERTLPRVASIVADARAEAALTSSAVAGIVASLPASAAAAALQRLRWIATDGPSPGPIEGP
GAALkPESVAFLQYTSGSTGEPKGVMLTHGNLLHNSRLIAHGFDLTSPDPVGVIWLPPYHDMG
LIGGILQALYRRIRVALMSPLSFLQRPMRWLRAVSALGASVSGGPNFAYDLCVRKSSEEERAA
LDLRSWEVAFTGAEPVRADTLDRFARAFAVSGFRREAFYPCYGLAEATLIVSGGARAEAPVLA
RLAPEEVELGRAVASAAEGARVFVGSGRALDPRAVAIVDPAGNELGPGEIGEIWVSGPSVAVG
YWGRPEETEATFGATLAGSAAPRYLRTGDLGFLRGGELFVVGRSKDLIILRGRNHFPQDIEKT
VESSHRAVRPGCSAAFSVEHBGEERLAVVCEVDPRVAADPREIVAAREAVTAEHQLVAHAVAL
IAPGALPKTSSGKVRRRECRRAFLEDALGERHVAFAPELLDDASPPDDAPPETEEPSGRSLLD
ALRSTLARALRLDAGQIDDALPISRFGLDSLAAVELQHAFQVRTGRAIPLTSILRGGSLRLTR
EITRLDGPSSPRVATPGGAVCADRWGTGRFGSSAISRPMERFTTWAGRSGSVPAFKRVDLRRA

MF

'SEQ ID No 101 (>ORF2) _
VYSSAYVLFAVCAGTTRVASAPETAGFPLECVGDDGTVLGPDSFVVGYTQVYVFKKERLNTNP
PIDGFTLKLDGNEVAPGEDGLPVVKRCVRSEEQACGCGRTEPAEDECTTYEIEAVVPEKAARY
DEEAAGLGGPPAREAIWVDYYTDGGEFDGARRLVSDTTGASRGGNGTTWTPPSEPGRVSLWAV
VHDTRGGASVTRREVQVE ‘
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SEQ ID No 102 {>ORF3)
VVGTVLSAGTGEPLPDIAVTLVRPDGGREEAKTDQGGKFRFKNLPPGKYRVEVAAAGFEPFAA
EEEIAAGEAIEVRYRISLAAPQDGKAPGIEVTVQGERPPREVTRRTIERREIDRIPGTGGDAL
RSLQSLPGVARSGFGLLIVRGSAPQDTLTFVDRTPVPIIQHFGGLSSVVPTEMLEKIDFYPGN
FSAVYGRAMGGIVDVGLRSPKQDGKYHGVVQLDLIDGRVLLEGPVPFLKDWTFIAAGRRSWVD
AWLGPVLKEAGSSVTQAPVYYDYQFVLEGRPSASERVRASFYGSDDAEKITLDKPPEDEPALT
GDFGLHTAFQRFQLSYENRIGSRDRLLWSMALGRDIADFEISPLA?NVVSTSLDLRLELSHRF
ARYLTMNVGTDLSGGVATVNIRAPSQQPAGHPSNQPFSTYPFQDRSFDGAYSRPAAYAELEVV
PSPRARIVPGVRVDYALDTQTLDVSPRVNARYDIRSGFPRTTAKGGVGLYYQAPQFAESIEPF
GNAELKSNRAVHYGLGVEQEITPQIEVTLDGF%KQLDRLVVFSPEKDDYADGTGYAVGGELLL
KYKPDERFFGWAAYTLSRSVRKDGPDEEEHLTdFDQTHVLTVLGSLRLGRGWELARFRLVSGN
LQTPYVCDPEEKGCNPNRVNAIYHASSARYSPIPLGGDYSERMPLFHQLDIRADKTWKFKRWQ
LGLYLDIQNVYNYMAAEGISYNFNYTKREYVTGLPFLPTLGLRGDF

SEQ ID No 103 (>ORF4%)
VIAVDNNPEAVDAVKDKTSAAFVGDATVHKVLEGIGAQYVETAIVTFGEHFEPSVLCVASLVR
MGVRITARAATDROADILRAVGATRVIQLETEMGRRVGADITMPLAQDLLDLASHYRVVPWNA
HGPLVGQTLAGSKIRQRYRINVLGVRPHTNKRPGDKPRLEAPTPDYVIRDGDTLLLVGDSDDV
SRFVAEVGG

SEQ ID No 104 (>ORFS)
SGSSGGGSSAEGSRCQPSGGGPHWLLEGETVTFPVTCASGLALAGDAFEVGPLPEGAAYDPIA
REVTFSPGLDQAAVYDIEIRVAQTSEVGRVKVGVADAFADPSNVPVVDPTRYPEEYGLPVLFL
SPVPEDKEYAPATVIYRGHTYAAEAELRGESSLSYPKRSYTLKFPKDDKFNEPDEAGGFTDRR
KVVLITTFDDNSYVRQRLAYDLWNRLDPEHIQIKTYSAVLYLDGEYAGLYTVADHVDGYLMED
HGYPQDGNLYKAVSHDANFALTDRSGDPKDTLHDGFEKKEGAPAEGEPEAFSDLEDLVSFVAE
SDDAIFAAEIGSRIDLRDYEDWWIFVTFIVANDSAGKNSYHYRDPAADGVFRYAPWDFNASFG
QSWETEREPASDRVDYRDVNLLFERLLEEPSIGDPLRARYDQVLRGALAEAEIHAIVDGYVER
IDASARRDEARWGEAYRSYEGWSWRDDFTTYEEEIAYLK

AWISERWQHQDELY
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SEQ ID No 105 (Contig 11 >ORF1)
VLDVWSTSDQVACRLHCAGAGPSASLELRYDASAGARRDAERLAERLAALLEDLSRHPERPVA
QGEVGPGERAEIEAWSRGPAMELPSACALHRWFEERAEQHPDVVAVRSEGKSLTYGELERRAN
RLASCLRRRGVGLDTIVGVCVPRSEDMVVATLAVLKVGGAYLPLDHEYPGERLAFMMRDARAR
LLVTHDAIADELPTGGWTTLLLDAEAAEIAACSDARPAVSPPPDSGAYVIYTSGSTGTPKGSL
ISHRAIVNQMQWIQRYWALTADDRVLLKAAFGFDVSVWEIFWPLSFGARIVVARAGGHRDPEY
LRRLVRDEGATTAYFVSSMLAAFLGGPEQPFPASLRKVLVGGEAVPLDLVRRFYAKHDGDLIN
MYGPSEAAIAVTGCVLPSDPRVTWVPLGAPVANAEVFVLDGAMRRPAIGALGDLYIAGAPLAR
GYVGQPGLTAERFLPDPCARAAGGRMYRTGDVARFLPDGMLEFCGRSDHQIKLRGHRIELGDV
EAQIRRVPGVGQAAVVLREDAPGDARLVAYVVLDGDAAGDAPDVRAGLKASLSAYMIPSSVVR
LYALPMCSERLAFTGSSYAGCLL

SEQ ID No 106 (Contig 11 >ORF2)
MSDHEMTGFSLSPQQRAIRALDREAGAPGCRTLAVVAVTGPCDEGRLSAAALALAERHEILRT
RLVEGRARPRRWSASRASRGRQODDWVGCSEAEQGERMSRLVARLSEDRGADDGLRVGLVRVG
PEERRLVLAAPAWCVDEES IAPLVRELCASTAGAGAPPEQQYADVAEWLNGMLESEDAGDGRR
FWAERRSHFGPPLHLAFSRGGAGAGAGSGRARVDLQGGMAQVERWS SSWQVPQRIVLLALWAS
LLWRMSGGNEPEVTVAVRFDGRSLDALAGAVGPFARFLPVRIEISASDTLADVARRLALAEAE
AAAHODAAPGVSHRMSWGLLRRGGRAGAVARRRAGPRARRLEHV

SEQ ID No 107 (Contig 11 >ORF3)

' MSRIRAQLGVELPLRALFQGPTVAALAAQVDAARRGEARRREFDPIARIPRDGPLPLSFAQHR

LWFVDQLEPGSPAYNIPFVVRATGRLDVDALRRSLFEIARRHEALRTTFSARDGVPFPVVAPE
ARVPFRMSDLEHLAGEALDAAVSALVLEESLAPFDLSRGPLLRVRVIRKRHDEHVIALVVHHV
VFDVWSVGVFVGELAALYGGFAQGQPSRLPELPAQYVDFAAAQRAWLSGEVLEGELRYWTTKL
SGALRRARVPVDHEPAGRRTWRGARRSLDAGAELTRQIKAFCEREAISPFMALLAAYKFVLHQ
RTGLEDLVVGTDVANRNRVETEPMIGFFVNQLVLRTDCGGDPTFGALVRRVRDVALEAFEHQD
LPFDRLVEALRPKGAVGHVPLFDAKFVMRNVHVPPMKLEGLELEALEGEATTTAFDFVLTVAE
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AGGSFRFGVEHSSELYRAATVDNFLSDYRQI LATATARPDTPVSELRGELERAAMRELERK
AARGAALDKLT SARRRAVTLPRPGAPGEAKTSPKDDLDE

SEQ ID No 108 (Contig 11 >ORFS)
MSEPIETEDGGSDIAIVGMAGRFPGAPSVDALWENVRRGVESIARFPESEREEPPVGASAAPG
APVVCAGGLLDDIDRFDASYFGYS PREAQLMDPQQRLFLECAVAALEDAGCDPARFPGAIGVE
GGCGSNTYLLOLLSHPDLAATVDPHALMLASEKDYLATRVSYKLDLHGPSVVVQTACSTSLVA
VHMACESLLGGOCDLALAGGVSIGI PQKRGYPYVPGS ICSPDGRCRPFDARAEGTVGGSGVGI
VALKRLADALRDRNTVHAVIRGSAVNNDGGRKVGFMAPSVDGQAAATSEAQSVAGVDPGSIGY
VEAHGTATAIGDPIEVEALTQAFRRKTPRKAYCALGSIKANIGHLDAAAGVAGLIKAAHVVRS
GEIPPCVHFEAPNPKLDLAASPF?VPREAA?WPRELRPRRAGVSSFGIGGTNAHVVLEEPPPL
PPRAPAPERDHVLTLSARTPEALSTACAQLAAHLEATDVPLDDVAFTLQTGRAEHPYRRAVVA
RTRAEAIQGLAREGASALARPDEpkpsSRSRAﬁARRPSGwPARSTRRRRSGAPSTRARRRRGR
AASISARSSSARARATGARCSAPRWRSPRSSPSSSRSPGSG

SEQ ID No 109 (Contig 11 >ORFS§)

VVDHHVVVEYWSFALIVRELGELYSALRAGRPPQLPPPSSFFAAGVSCPSPREAAGGAEYWRK
ALDGTTAIDLPRDRARHDAGARRGRAHAITLPKPLTGALARLARERGTTLFSVLLSALTVLLH
RASGQSDLVVGVPSAGRHDDESARAFGYFVQMLPVRVALRGAASFDALVARVRDAFLDALAHG
DSALRH;LARAQGEAQRDALFDVA?AFQSTPPgLDARSALAIGVGDVRIAQGELELTTLADEQ
AAAEFDLALFAAELDAGIALRFEYDQOLFDPATIERMARHFVVLLESAVEHPGRPLSELRMLS
DAERALLLDDWSGAAAARQAASAPAPACVHALFEAHAARQPDATALEFGHORFTYAQLSTWST
ELALWLRDRGVGPGSVVGVCiERSPRMVAAQLAVLKAGAAYASLDPANPPARLAEMLADCRAS
LALTSSQASHKLTAAPCPVHLVQDGACAPSTHiPLVSRPDDLAYVLFTSGSTGTPKGVCVRHA
SLSRLVSFLHLRLDLSPSDRWTQVASSGFDASVYEIWTPLACGAALLLADDDALRSPTALVSW
LVAQRATLSFMPTPLAEACFEQDWTGSALRAMTVGGDKLHPLRRPPFRLFNMYGPTEATVITT
VAEIADLGAEPPLGRPVDSALVYVLDPHMQPVPPGALGELYIGGACLAQGYTRTDLTAERFLP
DPFGQPGARLYRTGDLVRWRPDGQLAFAGRRDEQVKLRGRRVELGBVESVﬁhRLPGVREGIVV
LHGQGSAAHLIAHVVPDAHPPSERDLREGMARLVPDALVPAHFVLLPALPMSLSGKVDKKLLP
APPAAHAD!EPPSGELELELAHZﬁQSVLHLDRVGRHDSFFDLGGHSLLAMQVLGRIESSLGIR
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TTLRTLFEHPTLAQLASHLSSGAASTSAARATALERGLTRPDGPSS PRVATPEEPFALTEGOR
AMWLECQKSADG '
ALYNLGRTVRLGAGVDVAALRRAFEGLVERHEALRTTFLTRDGHPLQQVHRHVALEWAEE PAM
ALDEREIVARADEVRRRAFDLERGPLLRVHVWRRGEGQPPLLTVVVHHLVVDYWSFALLVREL
GELYSALRAGRPPQLPPPSSFFAAGVSCPSPREAAGGAEYWRKALDGATTATDLPRDRARHDA
SPRRGRAHAITLPKPLTGALARLARERGTTLFSVLLSALTVLLHRASGQNDLVVGVPSAGRND
DESTRAFGYFVQMLPVRVALRGAASFDALVARVRDAFLDGLAHGDSALQHLLAEPRGAARRGG
ALFDVAFAFQGALPSLDPRLAALTTGAEDVR I AQGELELTTLADEQAAAEFDLALFAAELDSG
IALRFEYDQQLFDPATI ERMAREFVLLLESAVEHPGRPLSELRMLSDAERALLLECDWSGAARA
RQAASAPAPACVHALFEAHAARQPCATALEFGHQRFTYAELSTWSTELALWLRDRGVGPGSVV
GVCIERSPRMVAAQLAVLKAGAAYASLDPANPPARLAEMLADCRAALVLTS SQASHKLTAAPC
PVHLVQDGACAPS THIPLVSRPDDLAYVLFTSGSSGTPKGVCVRHASLSRLVSFFQHLLALSP
RDRWTQLASSGFDASVYETHTPLACGAALLLADDDALRS PTALVSHLVAQRATLSFMPTPLAE
ACFEQDWTGIALRAMTVGGDKLHPLRRPLPFRLFNMYGPTEATVITTVAEVADLGDEPPLGRP
IDSALVYVLDPHMQPVPPGVLGELYIGGACLAQGY TRTDLTAERFLPDPFGQPGARLYRTGDL
VRWRPDGQLAFAGRRDEQUVKLRGRRVELGEVESALRRLPAVREGVVVLHGQGSAARLIAYVVP
GADPPSERDLREGMARLVPDALVPAHFVLLPALPMSLSGKVDKKLLPAPPAAHADYEPPSGEL
ERELAHIWQSVLHLDRVGRHDSFFDLGGHSLLAMQVLGRIESSLGIRTTLRTLFEHPTLHOLA
DRLSSGAASTTAAAATVPASETAPSLGRAPAD
EPYPLSYEQERLWVLEQLLPGGTAYNVVQAVRLRNLVDVDALSSALAALVRRHWSLRTVFVAS
PTPOKICEPEAAPAEVVDLRGTPPCEAEAAARAWASREQATGFDLARGPVFRARLFRLDHDVC
VLVLSTHHIVTDAWSFQPLVRDLAELYRRARGGGPADMPELPLQYVDFAVWQRRHLAGKRLAD
KLAHWTATLRGLPVL.ELQTDRPRPPVQTFRGAERVLPLDARLVAQLDELARSRGATRFMVLLA
ALGVLLRRSSGQDDLAIGTAVANRPRPELEPLVGFFVNTIVMRLDLGGDPTFEELLSRARKVA
LEAFEHODAPFEKVVEAVNPRRDLSRSPLFQVMLVVQNAPTEALELGEVR I EPLDLPVEATRF
DLRFSVEPRGGRDVISLQYNVDLFDAATIDRMLATMQSVLSRATQDPAQRVRALSVAPEDRER

" ALVAWNDTAVATPDHLRLEEPFFERAVEQPDACAVVDAERRLTYGELARRAEATAARASRSGA

TANALVAVVMEKGWEQVAAVLGVLRAGAAYLPLDPRLPEERLRHLLEHAEVRLVLTQSAVDGT
IAWPAGIERLAVDADERWREQPVARRPPGGSTDDLAYVIYTSGSTGLPKGVMIDHRGAVNTVL
DINRRFDVGPEDRVLALSSLSFDLSVYDVFGTLAAGGAVVIPDRTRASDPGHWRELVERERVT
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VWNSVPALMEMLMDASPGAGDPALSSLRLVMMSGDWIPLKLPDRIRAACRAPRVVSLGGATEA
SIWSIAHPIADVDPAWRSIPYGRPLANQHTYVLDEGLEPCPIGVPGEIHIGGIGVALGYWRDE
ARTRERFLKHPTTGERLYRTGDLGRYFADGTIELLGRTDHQVKIRGFRIELGEIEAALAQHPS
VEQAVVAAKTDPSGEKRLVAYVVGADGDGAALRDFVRKKLPEYMIPAEVVVLPALPLSANGKV
DRAALPDPAAVAPRAAAVAPRTATERLIASVLAEVLQVEAVGVTDNLFELGFTSLLLVRAQRL
LAERIAARAPDEGAAAQAVSLTDLFQYPTIEQLAQRLDAATVKAEPADVGAQRAEARRDARRR
RGRG

SEQ ID No 110 (Contig 12 >ORF1)
PPAVRRYVADRRPEQLPALAPEEREAAARRLSALGAAPPQVRRRGLTRAPLSYGQSRIYFLEQ
LSPGKPLFNVPGAVRLRGPVDVARLSAAFGEIVRRHDALRTSIANVDGELLQIAQPHAGFALD
VVTSTPEEAAELDRRLRAEAWRPFAIGAPPLLBATLFRLAEDEHVLLVTMHHVVSDDWSLGVI
LRELLALYAGRSLEPPRLQVSDFAAWQREMVEéGALDGQRAYWRERLRGLSRASISAGGGAEA
PSHDPSGAIEEIALSPDKAAALEALARREGATLFMVLLALLDLVIHARSGALDIAVGTPIANR
NRPELEDVVGLLTNTLVIRVDLARAGAFRDVLARARVQALDAFANQDIPFDVVTQDLKQERDH
AQHPLFRVWLALQNAPKPALEVRGLRVEPLPLRPELVHFEVALLLWPADDGSVVGHFEFRRDR
VDEGARKEIAAAFTHLVDAVIARPDAPVSTLVEGARAEAARAQAALGEAFARAATARLGQLRR
RSAGDRTPRE .

SEQ ID No 111 (Contig 12 >ORF2)

MSIHIEEEGRADAAKAPPFDYLQALHSALAHENDPVKRKQIEAGMVFKWLREEPLPFLSQLRR
EKDIFSIPAITLVTRYNDVVEVLNANDVFSVDNIAPKLVENVGQNILAMNDSPKYEHEKSLLR
LAFPRADLPRYRQIVVDEANRLLAKVGVDKPFDLTGDYALRVPAGAMARYLGVGEIPTEKVVA
WTHALFNEIFLNPTNDPTAVAAARAARQEALPMIDAIVAARKKQLAKSPPPEQPSVLDRYLVM
QSVPETYESDEGIRDVILGLLMGCVDLSGGAIVNALVELMKRPRVLRDALNVVNVEDDAAITG
YVLEALRFRPPSTGVTSLCVRDYTVGRGTRHEEKVPAGALVMACSASAMHDHEHIDAPDQFRP
GRLPSRNYLFWESGIHTCHGKYVAILHISLAIKQLLRAGVPSAIDPMPRVHGYPAPFRVRLAA

AEG
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SEQ ID No 112 (Contig 12 >ORF3)

MREPSSTPNWRNFGSNLPAGSDSVPPGEGFPIKKILALNLGKWKDTAGLQIAQALHLFEYGYK
RYREGKFVLRATSDLGLGAIFESIDNWESFDQFEEFFKPWTFIRKPLVATRWAEDAEFGRQRL
VGINPAHIRRATPADLADFVSGAEPKPIAIADGRTLEEVREGGQLYFLDYRIFKDIVDTDVQE
ELGKYPLAPTCMLHQTAAGELLPVAIRLVHSRPGKGAHPDKIFTPSGPSDDWLTAKIAVASAD
AIYQGQVTHLLYAHLIVEPFAVSTYRNLPATHPLHQLLRPHFFNTLAINELARRRFLGRGRFF
DITSSVATMGSFELLTRAYTGKGIKGYGGKPWRFYESALPRDLSARDVRDLVGYHYRDDALLH
WDAIQEYVGQVLKIAYPTPGSLSSDASLQRWIHELVSPQLGGMDSLLPPERADQLEKLTSﬂDD
LIAIVTNIIFTATAYHAAVNFGQTDYYTWIPNAQFATYRSYGDVLNGSEKRQFKPLERLPGRA
QSIRQMVLSRSLSMGPPLTSESLMTMKCLLQDPAAKQAFARYRERLAHIEREITERNRAREQP

YLYLLPSMVPQSVAI

SEQ ID No 113 (Contig 12 >ORF4)

‘VSSSRSTGRVPRDRASPAGSCAPALVPGPPLSYASVMPPLDLHVALFGASGAGKTVLLAAFYR

AQTQPSFQQOEYAYKIQAVNKAQGNQLLGRFYRLEEGRFPDGSTRFDEYEFDFF PRDLPEPAVR
IHWYDYPGRWWEDEPVDADEREAMROGL I RLGMSQVGILLADGAKYRAEGTGY IRWLFEHFAD
ECDRLRRASAATGDEVSFPREWILALSKADLCPPDYSARDFEREVCRDADDQLAKLCSVLRAE
HAFGHRFMLLSSVAAPAGAQVDPRTSLGVRTLAPAILVSTVEGAVREAQAARKEKSAGETFFQ
GLRDLVQFVDSLDDFLPKRYQIVSKILRFISIKDFATTRLDRLKKMREDAIRKGDTFTAVLTA
MVAALRDDEGARAYHQNQ

SEQ ID No 114 (Contig 12 >ORFS)
'MPAPAPLVETSRLLWRTRGEEWDYEFiCVPEIPALPAWLSTLEAMLADADAGAGELRYGLLEI

vDDRGQRAPRAYPYVAVRFLDPARRDWTGRQVQHFAAWFPPVPPEAVAELPEAVPADWHLRVLD

GLAGTYGSGEVFGLPEATIRAWKRSHDESRAARAMAIVKATPPVSLGGGEAAPSRWTRVPTLK
KKPPEPPAAAGLLSVGAVPSGQGRRFGCFAIGAMMLAAFCRLMLACGVRLLGA

SEQ ID No 115 (Contig 12 >ORF6)
VRFRSSLGPLLLAALGAALTVSAAPRSAEASVFDSASRWPEDACGHVRIPVCIDPTSSAEQRV
DGAAGGLIHAPNPSLADVITRVRTALQGSWERWSSVRFTGWESCDSLLPATRMTYVGVRIHPD
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APNQSDSTIGVYNKGGSVQFKPWGADFNRCIKYNWQTARVEYSFDCVEQYAIHEMGHAIGFMHE
WERPLVPSACSQREPLPASDVASGWPSSRRYIVVNPGFYDYDSIMTYWSGCSDQDGVRFGSET
LDAVDIQAVATVYPPVGGAPDVCNPGWFAGKRWFCARQPTVSVGNSCSSGWVECLPHCNPREF
QOGEWWTCPTNPYAVTGQSCSARWELCGD

SEC ID No 116 (Centig 12 >ORF7)
VGESQGALVGGNALSTNALNLNALNLNALNLNALNLSGLSARNLAAIQDPGPSGALARDFLRY
AASCALSSTASFDFSWTDSNGKRYDERYPGLLGVAPAWASGPLDDAGQRIVSSCVAARVNYYQ
VPVLLSARSLRDPLKTLSSSQELIDYPDVEGAFWGNLFAAQPY INACYNSATVDNSRAYQRDC
AAGHVTSGGQIVECGLIRIAGSCDRVCQKLNGAGQYYPSCVDRPGQSTATTKDVITTALP

SEQ ID No 117 (Contig 12 >ORF8)
VLAAHCERGGLTARAASLLARGAELAAARRAYLDAEGCYGRVEALLGALLPEERRARGLARFR
LCRHTEALADLAAAREAAAAASEAGAEIELLLDEAMILDWTGEYRAARERVAAABRLAGRVAS
PLLGARLLLGVGRSLHRADREDEAAAVLTRAAAQAARLGDEGHETHIIALLLLGFILASLGRV
EZAARDLDAVILSCEERSDLMHLGAALNNRGLARALQGDRAGMIADFERTIALGRELGQPAFE
LVGRYNLAEYLYLMDDLAAARPHARAVQATAPRCGDRHAPVVVTLLIARLRLYQOGDEAGARRI
ALRLRAARDDAGCEALKPSEDVLCAMIELATRDDDRAAWAALEERSARCSVGQERIEVLEARA
LAALRRGRRADARAQLERALAAASTI PTVMGGRLRRWYAELTRATESDAPDIDLAAAEATFTG
ARAREKVEY

SEQ ID No 118 (Contig 12 >ORF9)

QAYPDLWAERGRQELWLRQLPPRACAQLAREALGDAADGALIDRLVTQSEGQPFFLEELIRAT
AEGRGDALPETVVAMVQVRLEALAPPARR ILRAASVLGEVFWRGAVAHLLGGDEAAPLAEHLS
ALVAGELCVRHREGRFPGEEEYSFRQALLREGAYAQLTKDDRALGHRLAADWLEAAGEADPLV
-LAAHCERGGLTARAASLLARGAELAAARRAYLDAEGCYGRVEALLGALL PEERRARGLARFRL
GRhTEALADLAAAREAAAAAsEAGAEIELLLDEAMILDWTGEYRAARERVAAAERLAGRVASp
LLGARLLLGVGRS LHRADREDEAAAVLTRAAAQAARLGDEGHETHI IALLLLGF ILASLGRVE
EAARDLDAVILSCEERSDLMHLGAALNNRGLARALQGDRAGMIADFERT IALGRELGQPAFEL
VGRYNLAZYLYLMDDLAAARPHARAVOAIAPRCGDRHAPVVVTLLIARLRLYQGDEAGARRIA
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LRLRAARDDAGCEALKPSEDVLCAMIELATRDDDRAAWAALEERSARCSVGQERIEVLEARAL

AALRRGRRADARAQLERALAAASTIPTVMGGRLRRWYAELfRATESDAPDIDLAAAEATFTGA
RAREKVEY

14. DNA sequence according to any of claims 1 to 5 wherein the

DNA is selected from the group consisting of
(a) the following DNA sequences:

Seq ID No 112 (>Contigl7)

’ TTACGTTACTéATCCTATCTCGGCACCCTGTGTCGGTGATGTCGCTCGCC

TCGAGCGCGAGCGGGACGACGTCGGCGCCGCGCTCGGTGAGCGCCGCCGE
GAGGGCGCTCGCGAGATCGCTGGCGACGCCGGCCGGGGCCACGACGAGEC
ACGTCCCCGCGACGTCGCCGCGTGACGCGGCGCTCACGGGTCTCCATTCG
ACGCGGTAGCGCCACGCGCCCACGGTGCTCTGCTCTCGGCGGCTCCGCCG
CCACGCCGACAGGGCCGGCATGAGGCTCTCGAGGGCCGAGCGCCGCCCGE
TGTCGGCGACGTGGAGCGCGTCCGAGAGCGCCGCGACGTCGCCGCGCTCG
ATGGCTCGCCAGAACGCGGTCTCCTCGGCGGACGCTCCCGGCGCCGCGTC
CTCATCGTCCGACGCGTCGCCTGCGTCGAGCCAGAACCGCTCGCGCTGGA
ACGCGTACGTCGGCAACGTCACGCGGCGCGCCCCGAGCGGAGCGAAGAAC
GCACCCCAGTCGATGGCGTGCCCGCGCGCGTGGAGCTCGCCTGCCGAGAG
GAGGAAGCGCTCGAGGTCGCCTTCGTCGCGGCGGAGCGAGGACACCACGG
TCGCATCGCCETCGATCGACGAGAGCGTCTCATCGAGCGCGACGGTGAGE
ACGGGGTGAGGGCTGACCTCGACGAAGAAGCGGTGGCCGTCGTCGAGCAG
GGCGCGCETEGCGTGCTCGAAGCGGACGETGTGGCGCAGGTTTCGGTACC

. AGTGGGCGGCGCCGAGGGCCTCGCCATCAAGCCTCTCGCCCGTCACCGCG

GASTAGAGCCGCACGGTCGCCGGGCGCGGCGCGATGCCGTCGAGCGCCTC
CAGCATCGTCCGCTCGATGGCCTCCACGTGGGCGGAGTGGGAGGCGTACT
CGACGCGGACCTTGCGGGCGAACAGCTGCGCCCCGCTCAGCTCTGCGACG
AGCTCGTCGATAGCGCCGGGGTCTCCGGAGACGAGGGCCGCGTGAGGGCT
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GTTGATCGCCGCTATCGCCAGGCGTTCGCCCAAGGGCGCAAGGCGCGCCT
CGAGCTCGGCGGTGGTGAGCTCGACGGCGGACATGGCGCCGCGTCCCGLG
AGCTTCGTAATGGCGCGCGAGCGGAGCGCGACGACCCTGGCGGCGTCTTC
TAGCGAGAGCGCGCCCGCGACGTACGCGGCCGCGATCTCGCCCTGGCTGT
GGCCGACGACCGCGTCGGGCGTGACTCCGGCGGCGCGCCAGGTGGCGGCG
AGGGCGATCATGACGGCGAACAGCACGGGCTGCACCACGTCGACGCGCTC
GAGCATGGGCGCGGCGTGCGCTTCGTCGCCGCCGAGCACGGCGAGGAGCG
ACCAGTCGACGTGCGGCGCCAGGGCGCGCTCGCACGCC&CGATCTCGGCC
CGAAAGGCGGGCGAGGAGGCGAGCAGAGCGCGCGCCATCGATGGCCACTG
CGAGCCCTGGCCGGGGAAGACGAAGGTGACCTTGCCCGGCGGGAGCGCCT
CGCCCGCGACCGTTCCTGCCCCCGCGCGCCCCTéGGCGAGCGCCGCGAGC
GCCGAGAGCAGCGCGGCGCGATCGTCTGCCACGACGGCGGCGCGACGCTC
GAAATGCGACCGCGTGGTCGCGAGCGACGCCGCGACGTCGACGAGCEGCGA
CGTCCTCGTGCTCGGCGAGGTGCGCGTGGAGCTTGCCCGCCTGAGCGCGG
AGCGCCGCGTCGCTCTTCGCCGAGAGGAGCACCGGCACCGGCGGCGCGAA
GGGCGCGCGGGCGGGCTCCCCGGCCTGGTCGTCGCCGGCCGCCGLGLGLG
GCGCTTCCTCGAGGACCACGTGCGCGTTGGTGCCGGAGATCCCGAACGAC
GACACCGCCGCGCGCCGAGGAGACCCGCCTGGCTTCCACGGTACCTCCTC
GGTCAAGAGGCGGATCGCGCCGGACGACCAATCGATGTGCTGCGACGGGC
TCGCGGCGTGGAGCGTCCTCGGGAGGACGCCGITCTGCAGCGCGAGCACT
ATCTTGATGACGCCGCCGATCCCCGCGGCGGCCTGCGTGTGCCCGAGGTT
CGACTTTAGGC?CCCGAGCCACAGCGGGCGCTCQT?CGCGTGCGCCGCGC
CGTACGTCGCGRAGAGCGCGCGCGCCTCGATGGGATCGCCGAGCETCGTG
CCGGTTCCGTGCGCCTCGACGGCGTCGACGTCCGCGGGGGCGAGCCCCGC
GCTCGCGAGCGCGTCCCGGATCACGCGCTCTTGCGCGGGGCCGTTCGECG
CCGTGAGCCCTTGGCTCTTGCCGTCC&GGTTGACGGCCGATCCGCGCACG
ATCGCGAGCACGGGGTGCCCGTTCTTCCGGGCGTCCGACAGGCGCTCGAG
GAGCACTATCCCAGCGCCTTCCGACCAGCCCGCGCCGTTCGCGTGCGACG
AGARCGACTTGCACCGCCCGTCCGGCGCGCCCGCGTGCTGCGCGCTGAAC
TCGCCGAAGATCCCGGGGGTCGCCATCACGGTCACGCCGCCGGCGAGCGT
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GAGCGAGCACTCGCCTCGACGGATGGCGTGGCAGGCGAGGTGGAGCGCGA
CGAGCGACGAGCTGCACGCCGTGTCGACGCT

Seq ID No 120 (>Contigil8)

TTTTAGGANCCCCGACGTGCACGATCGGCTCGCCAACCTCGTGGCGCGLC
GGGACTATTTTTACCAGCTCGCGTTGCGCGCCGCGGGGACCTACGTGCGG
GGCCTCGTCCGCGCCCCGTACGACGGCGCGCGCCCCCCCGCGTTCGCGCC
GCGTGGGGECGGCGCTCGTCACGGGCGGGACCGGGGCGCTCGGGGCGCACG
TTGCCCGTTGGTTCGCGCGGATCGGCGCCGAGCACATCGTGCTCGCGAGC
CGCCGCGGAGCCGCEGCCCCCGGCGCGGCCGCGCTCGCCGAGGAGCTTTC
GGTGCTCGACGCGCGCGTGACGCTGSTTGCGTGCGACGTCCCCGATCGTG
AGGCGGTCGCGGGGCTCGTGCGCAACGTCAAGGCCGGCGGAGCGACGGTG
CGCGCCGTGTTCCACGCGGGCGGTGCGATGCACGAGGCGCCEETCGCCGE
CATGCGTGTTGAGGAGCTCGCCGACGCGATCGCCGTGAAGGCCCGCGECG
CGCAGCACCTCCAAGACGTCTTCGCGCAGCGCCCGCTCARCGCGTTTGTC
CTCTTCTCGTCAGAAACCGGTGTGTGGGGCGETGGCCGGCARGGCGCGTA
CGCCGCGGCGAACGCGTTCCTCGACGCGCTCGCCGAGGCGCGTCGCGCGG

ACGGCCTCGCGGCGACCTCGATCGCGTGGGGCGCGTGGGCEGGCGGCGRA

ATGCTCGCGACCGACGCCGAGCGGCGCTTGAAGCATCGCGGCGTCGCGCC
GATGGATCCGGAGCTCGCCGTCGCGGCCCTCGCGCACGCGCTCGATCACG
CCGAGACGTGCCTCGCCGTCGCTGACGTC@ACTGGGCGCGCTTCGCCCCG
TCGTTCGCCTCGGCGCGTCCTCGCCCGCTCCTCGACGAGCTCGCGGAGGC
GCGATCGGCGCTCGACGCGCTGCGCGAGCCACCGGACGACGCGCGCACGG
CCGCCGGTCCCGAGCCCGCAAGCACGCTGAGGACCACGCTCGCGGCGCTC
CCGGAGGGCGAGCGCCACCGCCACCTCCTCGCGCTCGTGCGGACGGAGAC
GGCGGCGGTGCTCGGGCACGCGGACGCGTCGCGCGTCGAGCCGAACCGCG
GGTTCTTTGACCTCGGGCTCGACTCGCTCATGTCCGTCGAGCTCCGCAGE
CGCGTCCAGCGCGCGACCGGCATCAAGCTCCCGGCGACGCTCGCGTTCGA
CCACCCGACGCCGAGCGCGCTCGCGAGCAAGGTGCTCGCCGCGATCGTCC
TCCACGACGCGACCCCGCGCGCCTCGCCCGCCGCGGAGCTCGAGCGCCTC

PCT/US99/23535
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GAGGGGATGCTCTCGGCGATCTACGCGGACGAAGCGCTCCGCGACGACCT
CACGGCGCGCCTCCGCGCCTTCCTGGACAAGCGCGCGGTCCGCACCGAAC
GCCCCGACGACGCCGCGTTCGCTGAGAAGCTCGGCTCCGCGAGCGCCGAC
GAACTCATTCGCCTGATCGATCAGAAGCTCGGAGATCGCATCGATGTCGA
CCGTTACTAACGACACGCTCACGGAGTACTTGCGGCGCCTCACTCAAGAG
CTCCACAGGAGCGAGACGCGCCTGCCTGCGACGGAAGAGAGGCGACATGA

CCGATCGCCATCGTCGGCCTCGGCGCTCCCCTTCCGGGGCGGGATCCACG
ACCGCGACACGCTCTGGACGTTCCTCGAGGAGGGCCGCGACGCCATCGCG
CCGATCCTCGCGAGCCGCTGGAACGCGGACGCGACGTACGACCTCGATCC
GGACGCCGTCGGCAAGAGCTACGTGCGCGACGCCGCCATGCTCGATCGCG
TCGACCTTTTCGACGCCGATTTCTTCGGGATCAGCCCGCGCGAGGCGAAG
TACGTCGACCCGCAGCACCGCCTCTTGCTCGAGACGTCGTGGCAAGCGCT
CGAGGACGCGGGGATTGTGCCGGCGTCGCTGCgAGACTCGAAGACCGGCG
TCTTCGTCGGCACGGGCGCGAGCGACTACGCG}TCCTCCAGAGCGATCGC
GACGCCTCGGAGGCGTACGCGTTCATGGGGATGATCTCGTCGTTCGCGGC
GGGCCGCCTCGCGTTCACGCTCGGGCTCCAAGGCCCCGCGCTATCGATCG
ACACGGCGTGCTCTTCGTCGCTCGTCGCGCTCCACCTCGCGTGCCAGTCG
CTGCGTCAAGGCGAGTGCGACCTCGCGCTCGTCGCGGGTGTGCAGGTCAT
GTCGTCGCCGGAGGTGTTCGTGCTGCTCTCGCGCACGCGCGCGCTCGCGA
GCGACGGGCGATCGAAGACGTTCTCSGCGAACGCCGACGGCTATGGCCGE
GGCGAAGGCGTCGTCGTCCTGGCCETCGAGCGCCTCCGCGACGCGCGCGT

GAAAGGGCGCCCGATCCTCGCGGTGATCCGCGGCAGCGCGGTGAACCACG

ACGGCACGTCGAGCGGGATCACGET CCCGAACGGGCCCGCGCAGCAGAAG
GTGCTCCGCGCCGCGCTCGACGACSCGCGGCTTGTCCCCGCCGACGTCGA
CGTCGTCGAGTGCCACGGCACGGGGACCTCCATCGGCGATCCCATCGAAG
TGAAZGCGCTCGCCGCCGTCTACGSCGAGGGGCGCCCCAAGGACCGCCCG

GTTCCTGGGCGCGCTGAAGACCAACATCGGGCACCTCGAGTTCGCGTC
GGGCCTCGCCGGCGTCGCGAAGATEGTCGCCTCCATGCGCCACGCGACCC
TCCCCGCGACGCTGCACACGAGCCCGCTCAACCCGCTCGTCGACTGGGAL
GCGCTCCCCETGCGCGTCGTCGACSCCGCGCGCCCGTGGACGCGCCGCGA

PCT/US99/23535



10

15

20

25

30

35

40

45

55

WO 00/22139

232

CGACGGCGCCCCCCGGCGCGCCGGCGTCACGGCGATCGTCGAGGAGGCGC
CCGCCGAGCCCGAGCCCACGACGCCCGACGCCGCGCCCGCCCTTCCGGCC
GTGCCCGTTCTCCTCTCGGGCAAGACCGACGAGGCGCTGCGCGCGCAGGT
AGCGCGCCTCCACGCGCACCTCGCGGGGCGCCCCGACGCGCGGLTCGTCG
ACATCGCCGCGTCGCTCGCGACGATGCGCACGCACTTCGATCGACGCGCG
GCCGTCGTCGCGGCGGATCGCGACGAGCTCCTCGGCGCGCTCGACGCGCT
CGCGCGCGGCGAGGCAGGCCCGGGGTCGGTCGTCGCGAGCGCGATCCCCG
CCGGCAGGGTCGTGTTCGTGTTCCCCGGCCAAGGCTCGCAGTGGGTCGGG
ATGGCGCGCGCGCTCCTCGCGTCGTCGGTGETCTTCCGCGACGAGATCGC
GGCCTGCGAGCGCGCGCTCGCGCCGCACGTCGCCTGETCGCTCGGCGCCG

| TTCTCCGGGGCCACGGCCACGAGGCGACGCTCCTCGGCCGCGTCGACGTC

GTGCAGCCGGTCCTCTTCGCCGTCATGEGTCGCCCTCGCCGCGCTCTGGCG
CTCGATCGGCGTCACGCCCGACGCCGTCGTCGGGCACAGCCARGGCGAGA
TCGCdCCCGCCTACGTCGCCGGCGCCCTCTCGCTCGAAGACGCCGCCAAG
GTCGTCGCGCTGCGCGCACGAGCGCTCACGAAGATCGCGGGGCGCGGGCC

- GATGGCCGCCGTCGAGCTCGGCGCACGCGACACCGAGGCGCGLCTCGCGL

CGTTCGGCGACGCCATCGCGATCGCGGCGATCAACAGCCCGCGCGCCACG
CTCGTCGCGGGCGACACGGACGCGATCGACGCGCTCGTCCGCGACCTCGA
GGCCGCGCAGATCTTCGCGCGGAAGGTGCGTGTCGACTACGCGTCGCACT
CGGCGCACGTCGAGGCGATCGAGCGCGAGCTCCTCGCGGATCTCGCGGGG
ATCGAACCGCGCGCGGGCGCTGTGCCGCTTTACTCCGCGGTGACGGGCGC

GAAGCTCGACGGGAACCGCCTCGACCCCGCGCATTGGTTCCGGAACCTGC
GCTCGACAAAAAACTTTGAGGACGCCACGCGCGCGCTCCACGACGACGGC

CGCCGGGTATCCTCATNATCNNGGGCGTNCAGAGGAGTCGGTATTNCCCC
CCCCCGCCTTNCCCG,

or their complementary strands,
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(b) DNA-sequences which hybridise under stringent conditions
to regions of DNA-sequences according tc (a) encoding proteins

or to fragments of said DNA-sequences,

(c) DNA-sequences which hybridise to the DNA-sequences accoxd-
ing to (a) and (b) because of a degeneration of the genetic

code,

(d) allele variations and mutants resulting by substitution,

insertion or deletion of nucleotides or inversion of nucleotide

" segments of DNA-sequences according to (a) to (c), wherein the

variations and mutants offer isofunctional expression products.

15. Peptide encoded by a DNA sequence according to claim 14

selected from the group consisting of

Seq ID No 121

>Contigl? 001 828 amino acids MW=86259 D pI=5.60 numambig=1
MTVMATPGIFGEFSAQHAGAPDGRCKSFSSHANGAGWSEGAGIVLLERLSDARKNGHPVL
AIVRGSAVNQDGKSQGLTAPNGPAQERVIRDALASAGLAPADVDAVEAHGTGITLGDPIE
ARALFATYGAAHAKERPLWLGSLKSNLGHTQAAAGIGGVIKMVLALQSGVLPRTLHAASP
SQHIDWSSGAIRLLTEEVPWKPGGSPRRAAVSSFGISGTNAHVVLEEAPRAAAGDDQAGE
PARAPFAPPVPVLLSAKSDAALRAQAGKLHAHLAEHEDVALVDVAASLATTRSHFERRAA
VVADDRAALLSALAALAEGRAGAGTVAGEALPPGKVAFVFPGRGSQWPSMARALLASSPA
FRAEIEACERALAPHVDWSLLAVLGGDEAHAAPMLERVDVVQPViFAVMIALAATWRAAG

.VTPDAVVGHSQGEIAAAYVAGALSLEDAARVVALRSRAI TKLAGRGAMSAVELTTAELEA

RLAPLGERLAIAAINSPHAALVSGDPGAIDELVAELSGAQLFARKVRVEYASHSAHVEAI
ERTMLEALDGIAPRPATVPLYSAVTGERLDGEALGAAHWYRNLRHTVRFEHATRALLDDG
HRFFVEVSPHPVLTVALDETLSS IDGDATVVSSLRRDEGDLERFLLSAGELHARGHAIDW
GAFFAPLGARRVTLPTYAFQRERFWLDAGDASDDEDAAPGASAEETAFWRAIERGDVAAL
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SDALHVADSGRRSALESLMPALSAWRRSRREQSTVGAWRYRVEWRPVSAASRGDVAGTWL
VVAPAGVASDLASALAAALTERGADVVPLALEASDITDTGCRDRMSNVX

Seq ID No 122

>Contigl8_002 502 amino acids MW=53019 D plI=6.83 numambig=1
FRXPDVHDRLANLVARRDYFYQLALRAAGTYVRGLVRAPHDGARPPAFAPRGAALVTIGGT
GALGAHVARWFARIGAEHIVLASRRGAAAPGAAALAEELSVLGARVTLVACDVPDREAVA
GLVRNVKAGGATVRAVFHAGGAMHEAPVAAMRVEELADATAVKARGAQHLQDVFAQRPLN
ASFVLFSSETGVWGGGRQGAYAAANAT LDALAEARRADGLAATSIAWGAWAGGGMLATDAE
RRLKHRGVAPMDPELAVAALAHALDHAETCLAVADVDWARFAPSFASARPRPLLDELAEA
RSALDALREPPDDARTRAGPEPASTLRTTLAALPEGERHRHLLALVRTETAAVLGHADAS
RVEPNRGFFDLGLDSLMSVELRRRVQRATGIKLPATLAFDHPTPSALASKVLAAIVLHDA
TPRASPAAELERLEGMLSAIYADEALRDDLTARLRAFLDKRAVRTERPDDAAFAEKLGSA
SADELIRLIDQKLGDRIDVDRY*

Seq ID No 123

>Contigl8 010 840 amino acids MW=88062 D pI=5.74 numambig=$
MSTVINDTLTEYLRRLTQELHRSETRLRATEERRHEPIAIVGLGLPFRGGIHDRDTLWTF
LEEGRDAIAPILASRWNADATYDLDEDAVGKS YVRDAAMLDRVDLFDADFFGISPREAKY
VDPQHRLLLETSWQALEDAGIVPASLRDSKTGVFVGTGASDYAFLQSDRDASEAYAFMGM
1SSFAAGRLAFTLGLQGPALS IDTACSSSLVALHLACQSLROGECDLALVAGVQVMSSPE
VFVLLSRTRALASDGRSKTFSANADGYGRGEGVVVLAVERLRDARAKGRP TLAVIRGSAV
NHDGTSSGITVENGPAQQKVLRAALDDARLVPADVDVVECHGTGTS IGDPIEVNALAAVY
GEGRPKDRPLFLGALKTNIGHLEFASGLAGVAKMVASMRHATLPATLHTSPLNPLVDWDA
1 OVRVVDAARPWTRRDDGAPRRAGVTAI VEEAPAEPEPTTPDAAPALPAVPVLLSGKTDE
ALRAQAARLHAHLAGRPDARLVDIAASLATTRTHFDRRAAVVAADRDELLGALDALARGE
AGPGSVVASAI PAGRVVFVF PGQGSQWVGMARALLASSVVFRDEIAACERALAPHVAWSL
GAVLRGDGDEATLLGRVDVVQPVLFAVMVALAALWRS IGVT PDAVVGHSQGEIAARYVAG
ALSLEDAAKVVALRARALTKIAGRGAMAAVELGARDTEARLAPFGDAIATIAAINSPRATL
VAGDTDAIDALVRDLEAAQI FARKVRVDYASHSAHVEAIERELLADLAGIEPRAGAVPLY
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SAVTGAKLDGNRLDPAHWFRNLRSTKNFEDATRALHDDGRRVSSXSXAXRGVGIXPPRLX
X

16. Recombinant expression vector which comprises a DNA-

sequence according to any of claims 1 to 10, 12 and 14.

17. Procaryotic or eucaryotic cell which has been transfected
or transformed with a DNA-sequence according to any of claims 1
to 10, 12 and 14 or with a recombinant expression vector ac-

cording to claim 156.

18. Cell according to claim 17, wherein the cell is derived

from myxcbacteria.

19. Cell according to claim 17, wherein the cell is derived

from a Sorangium strain.

20. Cell according to claim 17, wherein the cel} is derived

frcm Sorangium cellulcsum.

21. Cell according to claim 17, wherein the cell is derived

from a Streptomyces strain,

22. Cell according to claim 17, wherein the cell is derived

from Escherichia coli.

23. Process for an enzymatic biosynthesis, mutasynthesis or
partial synthesis of polyketide or heteropolyketide compounds,

wherein a cell according to any of claims 17 to 22 is culti-
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vated in a suitable culture medium and the polyketide or het-

eropolyketide compound is isoclated from the medium.

24. Process according to claim 23, wherein the polyketide or

heteropolyketide compound is an epothilone.
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